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THE VARIPALPUS GROUP OF AEDES (OCHLEROTATUS)' 
By 
J. Hal Arnell? and Lewis T. Nielsen” 


The Varipalpus Group of Aedes consists of 5 species of treehole-breeding mos- 
quitoes with a distribution through much of western North America west of the 
Continental Divide. Coquillett (1902:292-293) described Culex varipalpus from a 
single female collected at Williams, Arizona. Ludlow (1905:231-232) described 
Taeniorhynchus sierrensis from material sent from Three Rivers, Tulare Co., Cal- 
ifornia, and subsequently (1906:132) reduced it to synonomy with varipalpus. 
The ‘western treehole mosquito” of Arizona and the Pacific Coast was consid- 
ered to be Aedes varipalpus until 1956 when Belkin and McDonald (1956:344) 
resurrected sierrensis for the populations from the Pacific Coast States and sub- 
sequently described (1957:179-191) monticola from southern Arizona. A fourth 
species in the Varipalpus Group, deserticola, was described by Zavortink (1970:1- 
7) from the desert of southern California. 

Despite the widespread distribution of the Varipalpus Group and the consid- 
erable economic importance of sierrensis, a major pest species in localized areas 
of California, the group has never been the object of a thorough taxonomic study. 
The biology of sierrensis from California has received considerable attention but 
the distribution and systematics of the group are poorly known. 

We are indebted to John N. Belkin for guidance and encouragement during the 
study and preparation of the manuscript; to Thomas J. Zavortink for invaluable 
assistance in securing specimens from southern California and Arizona, the pre- 
liminary work on deserticola and for advice and suggestions freely given during 
many hours of discussion of the study; to Jay H. Linam, Robert J. Novak and 
Steven Romney for assistance and companionship in the collecting of specimens; 
to William A. Powder and Sandra J. Heinemann for assistance in preparing mater- 
ial for study; to Margaret Kowalczyk and Nobuko Kitamura for preparation of 
preliminary drawings and inking the final plates; and to Caryle Stallard for the 
typing of preliminary drafts, editorial assistance and preparation of the text copy 
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for lithoprinting. We are also indebted to the U.S. National Museum and the British 
Museum (Natural History) for the loan of specimens examined during this study: 


MATERIAL AND METHODS 


MATERIAL. The material for this study came primarily from collections made 
by the authors from April 1965 to October 1970 and material collected for the 
project “Mosquitoes of Middle America” (Belkin, Schick, et al., 1965) deposited 
at the University of California at Los Angeles [UCLA]. Material from the U.S. 
National Museum [USNM] and specimens of the Aedes pulchritarsis group from 
the British Museum (Natural History) were also examined. The material collected 
by the authors will be deposited at the University of Utah [UTAH] and UCLA. 
Several collectors are identified in the distribution lists by initials only. These are 
Thomas J. Zavortink (TJZ), Robert J. Novak (RN), Dennis W. Heinemann (DWH), 
J.H. Linam (JHL), L.T. Nielsen (LTN) and J.H. Arnell (HA). A total of 15,776 
specimens of all species was examined, 2,687 males, 2,548 females, 3,215 pupae 
and 7,326 larvae. Of this material, 1,172 were individual rearings (946 larval, 182 
pupal, 44 incomplete). Material was collected and prepared for study primarily 
following the techniques outlined by Belkin (1962) and Breland (1957). 

TAXONOMIC PROCEDURE. Methods used in this study were primarily those 
of classical comparative morphology. The material was examined in detail in all 
stages and compared with topotypic material of previously described species to 
determine its taxonomic position. Group and species descriptions in general fol- 
low the method of presentation of Belkin (1962). Terminology for the descrip- 
tion of the mesonotal scale patterns is after Berlin (1969). Usually at least 10 
adults of each sex from each collection were examined in complete detail with 
the remainder examined in pertinent details only. The complete chaetotaxy of 
5 to 10 larval and pupal skins from each collection was examined when material 
was available and the remainder examined in pertinent details only. All stages of 
each species are illustrated. The larval and pupal chaetotaxy figured represents 
the modal condition of at least 10 topotypic specimens, as do the illustrations 
of the male genitalia. Details of the adults of varipalpus are illustrated as repre- 
sentative of the entire group, with only the mesonota of the remaining species 
illustrated. 


SYSTEMATICS 


TAXONOMY. The Varipalpus Group can be distinguished from all other New 
World Aedes as adults by the white scale patches on the palpus and apical white 
rings on the tarsal segments. The larvae are characterized by a poorly-developed 
ventral brush composed of 6 pairs of hairs with each hair usually double and be- 
coming stronger distally. 

The 5 species of the Varipalpus Group can be divided into 2 subgroups on 
the basis of morphology, 1 represented by laguna, monticola, varipalpus and des- 
erticola, the other by sierrensis, the differences between the 2 subgroups being 
most evident in the male and larva. In the male, laguna, monticola, varipalpus 
and deserticola are characterized by a ventral white streak on the basal 0.5 of 
the proboscis, which sierrensis lacks, and the genitalia are simple with relatively 
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minor variations among the species in the basal tergomesal lobe of the sidepiece 
and the lobes of the ninth tergite. The male genitalia of sierrensis have a rela- 
tively short, broad sidepiece, the basal tergomesal lobe with a dense cluster 
of strongly developed setae rather than a single seta, short strong hairs on the 
tergomesal margin of the sidepiece, a relatively short clasper, and a relatively short 
claspette. In the larva, laguna, monticola, varipalpus and deserticola differ from 
each other primarily in rather slight variations in chaetotaxy and siphon length, 
while sierrensis differs from these in gray instead of white coloration, weaker ab- 
dominal hairs 1 and 13, more numerous comb scales, and a relatively long and 
cylindrical rather than short and conical siphon. However, sierrensis and deserti- 
cola both have larval hair 12-I present while it is absent in laguna, monticola and 
varipalpus. In adult ornamentation, other than previously discussed, deserticola 
and sierrensis show similarities, primarily in the reduced number of pleural setae 
and smaller pleural scale patches, while laguna, monticola and varipalpus are alike 
in having more pleural setae and more extensive pleural scale patches. 

DISTRIBUTION. The Varipalpus Group is known only from western North 
America from British Columbia near the southern border of Alaska to the Cape 
Region of Baja California. The species with the most widespread distribution, sier- 
rensis, extends from southern California and probably northern Baja California 
through the Pacific drainage of California, Oregon, Washington, Idaho, Montana 
and British Columbia and the margins of the interior basins of California, Nevada 
and Utah. The remaining 4 species are represented by relict populations, laguna 
in the mountains of the Cape Region of Baja California, monticola in southern 
Arizona, varipalpus in northern Arizona and western Utah and deserticola in the 
western margins of the Mohave and Colorado Deserts of southern California. All 
species in the group are allopatric with the exception of deserticola and sierrensis 
which occur together on the desert margins of the Transverse and Peninsular Ranges 
of southern California. 

AFFINITIES. The relationships of the Varipalpus Group to other mosquito 
groups are obscure. It has been variously placed in several Aedes subgenera and 
there is now considerable difference of opinion as to whether the group should 
be placed in Finlaya or Ochlerotatus. Ludlow (1906:132) suggested that sierrensis 
was probably a Finlaya and Dyar (1918:79, 1922:86) placed sierrensis (as vari- 
palpus) in the subgenus Taeniorhynchus on the basis of male genitalic characters 
and Edwards (1932:154) placed varipalpus in group G of Finlaya, also on the 
basis of male genitalia. Knight and Marks (1952:517) in their review of Finlaya 
removed the Varipalpus Group from Finlaya and did not assign it to any other 
subgenus, but Carpenter and LaCasse (1955:257) and Pratt (1956:10) placed it 
in Finlaya. Belkin and McDonald (1957:190) removed the group from Finlaya 
and placed it in Ochlerotatus “pending a much needed revision of this complex 
subgenus and its various derivatives.” Rohlf (1963:802) in his numerical taxo- 
nomic study of Aedes considered sierrensis to be a Finlaya as did Trebatoski 
and Haynes (1969:332) on the basis of enzyme comparisons, although the latter 
included no species of Ochlerotatus in their study. Lunt and Nielsen (1971:110), 
comparing adult thoracic setal characters, placed the Varipalpus Group in Group 
X (Pulchritarsis-varipalpus Group) of Ochlerotatus and found no justification for 
its placement in Finlaya. In his comparison of larval mouthparts, Gardner (1971: 
80) suggested that the mandibles of the Varipalpus Group are “Finlayan” in form 
and the maxillae closely resemble Aedes (Finlaya) togoi (Theobald, 1907), although 
he did not actually place the group in Finlaya. It is our opinion that the Vari- 
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palpus Group fits in better in Ochlerotatus, as that complex subgenus is now de- 
fined, than it does in Finlava. It seems to show closer relationships to the Old 
World Aedes (Ochlerotatus) pulchritarsis (Rondani, 1872) and related species than 
to any other group (see discussion below). We feel, therefore, that it should be 
retained in Ochlerotatus pending additional information on its affinities to other 
groups. 

Examination of other New World forms casts little light on the affinities of 
the Varipalpus Group. A possible relationship between the Varipalpus Group and 
Aedes muelleri Dyar, 1920 has been proposed, but the similarities are possibly 
due to convergence. The male genitalia of muelleri are similar to those of laguna, 
monticola and deserticola and although there are similarities between the larvae 
and pupae of muelleri and those of the Varipalpus Group, some significant dif- 
ferences are also present, such as the number and shape of the comb scales and 
the development of the ventral brush. With the above mentioned exception of 
the male genitalia, the adults of muelleri are unlike the Varipalpus Group, dif- 
fering conspicuously in ornamentation, proboscis and leg length, female genitalia 
and female tarsal claws. 

Belkin, Heinemann and Page (1970:143) briefly discuss a single male Aedes in 
the USNM collection from Jamaica, probably an undescribed species. The printed 
label reads //Jamaica BWI/Jan 1946/GA Thompson//. The abdomen of this spec- 
imen is missing and there is apparently no genitalia slide extant. They place it 
tentatively in the subgenus Ochlerotatus. The specimen shows some resemblance 
to the Varipalpus Group in (1) decumbent scales of head curved, pointed, white 
on vertex, dark laterally; (2) palpus with white over joints between segments 3 
and 4 and 4 and 5 and few bristles on segments 3-5, but the palpus is consider- 
ably shortened (0.69 of proboscis length instead of equal to proboscis); (3) meso- 
notum with well-developed bristles and entirely covered with narrow, curved scales, 
pale golden on dark brown background; (4) pleuron with patches of broad, white 
appressed or semierect scales; (5) legs dark with pale scales forming ventral stripes 
and basal and apical rings on femora, tibiae with basal and/or apical white scales 
. (hindtibia missing) and tarsi with white scales basally and apically on segments 
1 and 2; and (5) wing dark scaled. Since the genitalia are missing, it is impossible 
to accurately place this specimen, but it may be allied to the Varipalpus Group. 
There are several other treehole-breeding mosquitoes on the Island of Jamaica that 
show relationships with the mosquito fauna of western North America. Haema- 
gogus equinus Theobald, 1903 is found both in Jamaica and throughout Central 
America as far north as northern Sinaloa in Mexico. Orthopodomyia waverleyi 
(Grabham, 1907) of Jamaica is closely allied to O. signifera (Coquillett, 1896), 
which is sympatric with the Varipalpus Group in Arizona and California. Coreth- 
rella appendiculata Grabham, 1906 of Jamaica is found in western Mexico and the 
U.S.A., as well as Central America and the Antilles south to Argentina. These 
species may indicate a possible migratory pathway between Jamaica and Central 
America at some time in the past which would account for a species allied to 
the Varipalpus Group being present on Jamaica, although the evidence is very 
tenuous and there are no other treehole Aedes or treehole Anopheles that show 
this distribution pattern. 

Aedes (Ochlerotatus) pulchritarsis (Rondani, 1872) and related species of the 
Old World show many similarities to and may be the Old World representative 
of the Varipalpus Group. Members of the pulchritarsis complex breed in tree- 
holes and are found throughout the Mediterranean area, in central Asia and north- 
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ern India and Pakistan. The male genitalia of pulchritarsis from Italy are very 
much like those of varipalpus (sens. str.) with the exception of a poorly-developed 
subapical lobe and variation in the distribution of setae on the dorsal surface of 
the sidepiece. The male palpus is slightly longer than in the Varipalpus Group 
and the terminal segments are more densely bristled. The species of this com- 
plex diverge somewhat from the Varipalpus Group in details of mesonotal and 
tarsal ornamentation, but otherwise the adults are similar. The larvae of the pul- 
chritarsis complex have well-developed head hairs 5 and 6, longer antennae, comb 
scales characterized by a long median spine, often an extremely long siphon and 
5 pairs of hairs in the ventral brush. A thorough study of the chaetotaxy of the 
immature stages of the pulchritarsis complex has never been undertaken. Since 
the complex overall is so poorly known it is difficult to determine its affinities 
but the many resemblances to the Varipalpus Group are suggestive of phyloge- 
netic relationship. 

SPECIATION AND PHYLOGENY. Based on the distribution patterns, rather 
simple male genitalia and undoubtedly tropical origin, the Varipalpus Group ap- 
pears to be an ancient one. It presents a mosaic of characters considering all stages 
and consequently its phylogeny is difficult to sort out. Aedes laguna is prob- 
ably closest to the ancestral stock. It has the most southerly distribution, the 
male genitalia are the simplest with the undifferentiated seta of the basal lobe 
more poorly developed and the larva is among the least specialized in the group. 
The mesonotal ornamentation of 3 narrow lines of golden scales on the anterior 
mesonotum is probably the primitive condition since this character is constant 
in laguna and a tendency towards a reduction in golden scales is evident in the 
remaining species of the group, all of which typically have a broad patch of gold- 
en scales on the anterior mesonotum. Recent geological evidence (Anderson, 1971: 
61) indicates that Baja California may have been connected to mainland Mexico 
south and east of its present location as recently as 4-6 million years ago. Addi- 
tional evidence for a relatively recent connection comes from biogeographical stud- 
ies, a good example of which is in the distribution of Deinocerites mcdonaldi 
Belkin & Hogue, 1959 found only on the Cape Region of Baja California and 
mainland Mexico east and south of the Peninsula (Adames, 1971:81). If this is 
the case, it would explain the existence of an isolated population of laguna on 
Baja California. Proposals of migration southward along the Peninsula or disper- 
sion westward to the Peninsula from the mainland across more than 100 miles 
of open sea are untenable, and an alternate hypothesis of laguna being the relict 
remnants of a more extensive population inhabiting a larger area of present-day 
western Mexico can be proposed. Additional populations of laguna or a laguna- 
like fauna might be expected in the higher elevations of the Sierra Madre Occi- 
dental and western extremes of the Sierra Madre del Sur. Other species of tree- 
hole mosquitoes have been taken in this area but it has not been sampled thoroughly. 

Aedes monticola shows the closest affinity to laguna. The adult ornamentation 
is similar except for the above-mentioned anterior mesonotal golden scales which 
form a dense, broad patch in monticola. The male genitalia differ only in the 
relative stoutness of the differentiated seta of the basal tergomesal lobe. 

A light modification of the basal tergomesal lobe of the sidepiece of the male 
genitalia of varipalpus indicates a more derived condition for this species. A char- 
acteristic feature of varipalpus adults is a cluster of subspiracular setae. These setae 
are also found in laguna although they are fewer in number and not always present. 

Although the male genitalia of deserticola differ from laguna only in the rela- 


6 . Contrib. Amer. Ent. Inst., vol. 8, no. 2, 1972 


tive stoutness of the differentiated seta of the basal tergomesal lobe and a ten- 
dency toward fewer spines on the lobes on the ninth tergite, the larva and the 
adult ornamentation differ to a greater extent. The larva of deserticola has hair 
12-I developed and the setae and scales on the adult pleuron are much reduced 
from the condition in laguna, monticola and varipalpus, indicating considerable 
divergence from the more primitive members of the group. On the basis of the 
male genitalia, deserticola was probably derived from laguna-monticola stock. 

On the basis of its widespread distribution and relative abundance, as well as 
apparently derived morphological characters, sierrensis would appear to be the 
most modern and dominant species in the Varipalpus Group and probably diverged 
from the remaining species comparatively recently. It exhibits the greatest amount 
of intraspecific variation in the group. Based on very tenuous evidence of sim- 
ilarities in adult ornamentation and the presence of hair 12-I in the larva and 
present distribution patterns, it is possible that sierrensis is most closely allied to 
deserticola. 


GENERAL CHARACTERISTICS 


FEMALES. Small to medium-sized species; integument brown to black; dark 
scales with slight iridescence; white markings on head, thorax, abdomen and legs, 
and white and golden markings on mesonotum. Head: Eyes widely separated above 
antennae. Decumbent scales white, pointed, curved, arranged on edge mesally and 
on orbital border, continued forward between eyes; submedian patch of broad, 
dark scales; orbital line expanded laterally into patch of broad, white appressed 
scales, no orbital line below this patch; postgena with patch of broad, dark scales 
with white scales below. Forked, erect scales over dorsal surface, yellow on ver- 
tex, dark laterally. Two to 3 pairs of well-developed frontal bristles, usually mixed 
light and dark; 3-5 pairs of well-developed dark orbital bristles. Clypeus dark brown 
to black, bare. Proboscis short, 1.2-1.5 length of forefemur; entirely dark scaled 
or with patch of white scales on basal ventral surface; a few basal bristles pres- 
ent. Palpus about 0.25 of proboscis length; 4-segmented, segment 4 reduced, not 
visible except in slide preparations; bristles on segments 1-3; dark scaled, occa- 
sionally with white scales on apex of segment 1, apical dorsal surface of segment 
2 and apical 0.25 of segment 3. Antenna slightly shorter than proboscis; torus 
dark brown to black, with patch of white scales on mesal and dorsal surfaces; 
flagellar segment 1 slightly longer than segment 2, with patch of white scales on 
mesal surface; segments 2-13 with basal whorl of 6 bristles. Thorax: Mesonotum 
moderately arched; mesonotal integument dark brown to black, lighter at scutal 
angle and postalar margin; entire surface with scales except for normal anterior 
inner dorsocentral and median and lateral prescutellar bare spaces; narrow, curved, 
dark brown to black scales forming background with varied pattern of very nar- 
row golden scales and broader yellow and white scales in lines or patches as fol- 
lows: (1) median golden lines or broad patch from anterior promontory to near 
prescutellar space, (2) narrow anterior crescent-shaped line formed from lateral 
prescutal and posterior fossal lines, (3) narrow outer posterior dorsocentral line, 
(4) rather broad supraalar line, (5) patches between outet posterior dorsocentral 
line and supraalar line, and (6) anterior and lateral prescutellar lines. Acrostichal 
bristles well developed, usually light anteriorly, dark posteriorly; dorsocentral bris- 
tles longer than acrostichals, dark, merging posteriorly with dark prescutellars; 
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humeral bristles strongly developed, mixed light and dark anteriorly; prescutal 
bristles well developed, dark; usually 2 or 3 (1-5) dark posterior fossal bristles; 
supraalar bristles numerous, well developed. Paratergite with numerous light or 
dark bristles; cluster of white scales posteriorly. Scutellum dark brown; lobes with 
patches of broad white scales and 4-8 long, dark bristles and several small, light 
bristles. Postnotum dark brown. Pleural integument brown, lighter around spira- 
cle and under wing base. Apn not enlarged. Pleural bristles on apn, ppn, ppl, 
pst, psp, ssp (varipalpus and laguna), pra, stp, upper mep, lower mep (varipal- 
pus and monticola). Apn with patch of mostly erect, narrow, curved, white scales; 
ppn with large, rather sparse patch of narrow scales over entire sclerite, scales 
black on anterodorsal border, white below (scales entirely white in varipalpus and 
deserticola); patches of broad, white semierect or appressed scales on ppl, pst, 
psp, long line on ssp, pra below knob, 2 patches on stp, 1 on upper margin and 
1 posteriorly at level of midcoxa, the patches often joined by scattered scales, 
patches on upper mep and lower mep, the patches sometimes continuous, pcx 
(monticola and laguna), and small patch on metameron (except deserticola); hypo- 
stigial area and meron without scales. Legs: Short, forefemur about 0.95-1.00 height 
of thorax (mesonotum to apex of midcoxa). Hindcoxa slightly smaller than or 
subequal to midcoxa, its base below upper margin of meron. Forecoxa with white 
and brown scales, midcoxa and hindcoxa with white scales. Trochanters with 
white scales. Femora mostly dark scaled, all with narrow basal and apical white 
rings and scattered white scales; white scales forming streak on basal ventral sur- 
face of forefemur and basal posterior surfaces of midfemur and hindfemur (an 
additional basal anterior streak present on hindfemur of laguna). Foretibia dark 
scaled, with narrow basal and apical white rings; midtibia and hindtibia dark scaled, 
with very narrow basal white rings and a few apical white scales. Foretarsus dark 
scaled, with broad basal and apical white rings on segment 1, usually apical dor- 
sal patch on segment 2; midtarsus as foretarsus except for scattered white scales 
on apical portion of segment 5; hindtarsus dark scaled, with broad basal and api- 
cal white rings on segment 1 (white scales occupying 0.4-0.5 of segment), broad 
apical white rings on segments 2 and 3 (white scales occupying 0.3 of segment), 
segment 4 with occasional basal and apical white scales except for sierrensis which 
has broad basal white ring and scattered apical white scales, segment 5 entirely 
white scaled. Foreclaws and midclaws subequal, slightly curved, with slender tooth 
at basal third; hindclaws subequal, simple. Wing: Entirely dark scaled except for 
white scales at base of C and occasionally base of R. Haltere: Yellowish, with 
white scales on upper part of knob. Abdomen: Segments VIII and IX almost 
completely retracted into VII. Tergite I with white and dark scales mesally, lat- 
erotergite densely white scaled; tergites II-VI dark scaled, with narrow, curved 
basal bands of white scales narrowed laterally and large basal rectangular white 
patches on lateral margins; a few white scales apically on segment VI and often 
V; tergite VII dark scaled, lacking basal white band but with lateral white patches 
and rather broad apical white band. Sternites mostly white scaled, with variable 
dark patches or bands becoming more extensive on distal segments. Cercus with- 
out scales. 

FEMALE GENITALIA. Segment VIII: Tergite narrowed apically; length along 
midline about 0.52-0.63 of tergite VII; uniformly covered with short bristles, a 
few longer bristles present, more numerous distally. Sternite about 1.1-1.3 length 
of tergite VIII, broader distally; uniformly covered with short bristles; a few long- 
er bristles present, more numerous distally; very few scales occasionally present. 
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Tergite IX: Deeply emarginate apically; about 0.39-0.47 length of tergite VIII; 
moderately sclerotized; apical lobes with 3-11 weakly developed bristles. Insula: 
Moderately sclerotized, connected to sigma; with 1 or 2 pairs of moderately de- 
veloped setae. Cercus: Moderately long, dorsal edge 0.65-0.82 length of tergite 
VIII; compressed, apex rounded in lateral view; bristles numerous, the largest 
strongly developed; scales absent. Postgenital Plate: Short and broad, 0.38-0.50 
length of tergite VIII; index (length over width at midlength) about 1.30-1.50; 
apex emarginate, distal portion with bristles, the longest moderately developed; 
basal median longitudinal apodeme weakly to moderately sclerotized. Cowl: Strong- 
ly sclerotized. Atrial plates absent. Sigma: Continuous with cowl, moderately scle- 
rotized. Small portion of spermathecal duct strongly sclerotized. Spermathecae 3, 
strongly sclerotized, spherical, 1 slightly larger than the others. 

MALES. Generally similar to females except for sexual characters. Head: Pro- 
boscis 1.3-1.6 length of forefemur, entirely dark scaled or with ventral white streak 
on basal 0.4-0.5, often extending dorsally to form white ring from about basal 
0.2-0.5. Maxillary palpus about equal to or slightly longer than proboscis; 5-seg- 
mented; segment 1 dark scaled, with apical white band; segments 2 and 3 anky- 
losed, making up 0.58-0.62 of palpus length, segment 3 expanded apically, both 
segments without scales ventrally, remainder dark scaled with narrow white ring 
at apex of segment 3, or with white scales over joint between segments 2 and 
3 and white ring at apex of segment 3, subapical long bristles on segment 3; seg- 
ments 4 and 5 turned down, dark scaled; segment 4 with narrow basal white 
ring and numerous long, dark bristles; segment 5 with broad basal white ring and 
long, dark bristles, more numerous apically. Antenna shorter than proboscis, torus 
enlarged, with white scales on median and dorsal surfaces; flagellar segments 1- 
12 with numerous long bristles; segment 1 elongate, with scales on mesal sur- 
face; segments 12 and 13 elongate, the 2 combined slightly shorter than first 11 
segments. Legs: Claws of foreleg and midleg enlarged, unequal; larger claws with 
large, blunt subbasal tooth; smaller claws with acute subbasal tooth; claws of hind- 
leg small, subequal, simple. Abdomen: Tergites II-VII lacking basolateral white 
scale patches. Sternite VIII with large lateral white scale patches. 

MALE GENITALIA. Tan to brown; apex of paraproct, midportion of tergite 
IX and basal lobe of sidepiece darker. Segment IX: Tergite well developed; lobes 
prominent, darkly pigmented, broader than long, separated by less than width of 
1 lobe and bearing 2-10 strong setae. Sternite large, less than twice as broad as 
long, with 3-8 setae apically. Sidepiece: Well developed, length 3.0-4.0 of width at 
middle; lateral and ventral surfaces covered with strong bristles and scales; dor- 
sal surface with short or strong bristles; tergomesal margin bare or with num- 
erous short, strong hairs; apicotergal lobe absent; basal tergomesal lobe promi- 
nent, with dense patch of strongly developed, apically curved setae or with sin- 
gle strongly differentiated apically curved seta and 1 to many long, slender bris- 
tles. Claspette: Stem moderately curved, length 4.0-8.0 of width, spiculate, with 
several short setae; filament slightly longer than stem, recurved at apex; connec- 
tion between claspettes declivous mesally or nearly horizontal with median emar- 
gination. Clasper: Simple, moderately long (about 0.7 of sidepiece), slightly ex- 
panded before middle, slightly to strongly curved apically; spiniform 0.25-0.30 
length of clasper, slightly curved apically. Phallosome: Aedeagus cylindrical, length 
2.0 of width, open ventrally. Proctiger: Strongly developed; basolateral scleroti- 
zation vertical; paraproct well sclerotized, with a single large heavily sclerotized 
apical tooth; cercal setae fine, short, 2-6. 
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PUPAE. Cephalothorax: Yellowish to light brown, darker dorsally. Trumpet wid- 
ened gradually from base to apex; amber to brown in color; tracheoid sculptur- 
ing developed in basal 0.12-0.25, reticulate sculpturing well developed. Abdomen: 
Weakly to darkly pigmented, darker anteriorly. Hair 1-II-IV weakly to moderately 
developed, becoming weaker posteriorly, or subequal or becoming stronger on 
segments II-IV; usually double (1-3b) on II, single on III (1,2b), single on IV 
(1,2b), weak and single on V and VI. Hair 2-III-VI mesad or laterad of hair | 
of corresponding segment. Hair 3 moderately to strongly developed on segments 
II III V-VII; weakly developed, multiple on IV; at level or cephalad of 4-IV. Hair 
5-IV-VI strongly developed, 0.6-1.0 length of corresponding segment; 5-VII longer 
and stronger than 4-VII. Hair 7-V single to 4-branched. Hair 9 short and stout, 
caudad of level of hair 6 and subequal in development on segments II-VI; strong- 
ly developed, single (1,2b) on VII and considerably cephalad of caudolateral an- 
gle of segment. Terminal Segments: Male genital lobe moderately large, about 1.4- 
1.5 length of tergite VIII. Paddle: Length 1.3-1.8 of width. Apex emarginate or 
occasionally rounded. Midrib conspicuous nearly to margin. Hair 1-P short, sin- 
gle (1,2b). 

LARVAE. Head: Width 1.2 of length. Lightly to moderately pigmented, lighter 
in ocular area, darker posteriorly; collar deeply pigmented. Hair 1-C stout. Hairs 
4,6-C displaced caudad, not near labrum. Hair 4-C moderately developed, 4-16b, 
mesad of 1-C and at about same level as 6-C. Hair 5-C usually single (1,2b), slight- 
ly mesad or laterad of 6-C. Hair 6-C usually double (1-3b). Hair 7-C 2-9b. Men- 
tal plate with 8-12 teeth on each side of median tooth. Antenna: Length 0.4 of 
head; shaft length usually 6.0-7.0 of basal width, with very few minute spicules. 
Hair 1-A moderately long, inserted slightly beyond middle, single (1-3b). Tho- 
rax: Integument pigmented or unpigmented, living larva white or gray in color; 
without spicules. Tubercles of hairs 5-7-P separate. Hair 1-M,T moderately long, 
branched. Hairs 4,5-P branched; 5-M single. Hair 11-P,M,T branched, much short- 
er than 9-P. Hair 13-T moderately developed, usually 3-7b (2-10), subequal to 
or slightly longer than 14-M. Hair 14-M moderately developed, usually 4,5b (2- 
14). Abdomen: Integument as on thorax. Hair 1 moderately to strongly devel- 
oped, usually increasing in development from segment I to V. Hair 2 cephalad 
of level of hair 1 on segments I-VI, laterad of hair 1 on LII,VI,VII and in line 
with or mesad of hair 1 on III-V. Hair 3-VII weakly developed. Hair 4 mesad 
of hair 3 on segments III-V. Hair 6 usually double (1-4b) on segments I-V, sin- 
gle or double on VI. Hair 7-I,II moderately to strongly developed, longer or short- 
er than hair 10 of corresponding segment. Hair 12-I present or absent. Hair 13- 
LII moderately developed, 2,3b (2-6); hair 13-III-V strongly developed, usually 
double (2,3b); hair 13-VI weakly developed, 3-15b, cephalolaterad of 10-VI. Seg- 
ment VIII: Hair 1-VIII moderately to strongly developed, 1-4b (1-5); hair 3-VIII 
strongly developed, 2-4b (1-5). Comb scales 7-20 (5-24), in irregular single to 
triple row; individual comb scales elongate, more or less parallel-sided, with lat- 
eral and apical fringe. Siphon: Strongly pigmented; relatively short to moderately 
long (index 1.9-3.3); inflated at middle and reduced in diameter apically or with 
sides nearly parallel (sierrensis); acus well developed. Pecten teeth 7-14 (7-19) in 
number, restricted to basal 0.2-0.3 of siphon; each tooth with 1 or more sub- 
basal spines. Hair 1-S strongly developed, usually triple (3-5b), 0.25-0.35 from 
base of siphon. Anal Segment: Saddle moderate in size, extending about halfway 
around segment; moderately to strongly pigmented, darker dorsally; imbricate 
sculpturing indistinct. Hair 1-X strongly developed, single or double (1-3b). Hair 
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2-X triple or 4b. Hair 3-X single. Ventral brush (4-X) weakly developed, becom- 
ing stronger distally, usually with 6 pairs of hairs, distal 5 pairs (4a-e-X) arising 
from grid, usually double; proximal hair (4f-X) double to 6b. Gills sausage-shaped, 
subequal; 3.0-5.5 of saddle length. 


3(1). 


4(3). 


20. 


3(2). 


4(3). 


KEYS TO SPECIES 


FEMALES 
Posicoxal area with natch of white scales». . . . . =. s . o . . .2 
Postcoxal area wiihonutscales... u o +“. ooo - ew. +3 


Anterior part of mesonotum with 3 distinct narrow lines of golden scales 


between dorsocentral bristles . . . . . . . L. laguna 
Anterior part of mesonotum with TT ‘patch 2 golden AE between 
dorsocentral bristles. . . . . . . . . 2 2 . «+ + . 2. monticola 


Subspiracular area with several light setae arising from scale patch ; 

CG. ge là, coff. 3. varipalpus 

Subspiracular area without setae | 

Base of hindtarsal segment 4 with broad white ring; metameron with patch 
of white scales; anterodorsal border of ppn usually with dark scales. 

. 5. sierrensis 

Bine añ tell — 4 Without broad milite = very narrow white 


ring sometimes present; metameron without scales; ppn without dark 
scalone. m nr > ci MOSCA 


MALE GENITALIA 


Basal tergomesal lobe of sidepiece with dense patch of strongly developed, 
apically curved setae; tergomesal margin of sidepiece with numerous short, 
strong hairs . . . . . 5. sierrensis 

Basal tergomesal lobe of sidepiece with id бойу “УГ apically 
curved seta and 1 to several slender bristles; tergomesal margin of side- 
С оь rd 


Basal tergomesal lobe of sidepiece with 4 or more long slender bristles іп 


addition to strongly differentiated seta . . JER. varipalpus 
Basal tergomesal lobe of sidepiece with 1-3 long slender bristles in addi- 
tion to strongly differentiated seta . . . . . . . . . . . . . .3 


Differentiated seta of basal tergomesal lobe about 40 times as long as its 


basal width . . . . . . . L. laguna 
Differentiated seta of basal tergomesal lobe диви 25- 30 times as long as 
Ше БӘШГТШІП ne a a a aa a a , „Ś 
Lobes of tergite IX usually with 6 or 7 (4-10) setae . . . . 2.monticola 


Lobes of tergite IX usually with 4-6 (2-7) setae . . . . . . 4.deserticola 


201). 


3( 19. 


4(3). 


2(1). 


3(2). 


4(3). 


Arnell & Nielsen: Aedes varipalpus Group 11 


PUPAE 


Abdominal segments I-V pigmented brown at least mesally. . . . . . .2 
Abdominal segments I-V pigmented light yellowish-brown . 3 


Entire abdomen pigmented brown except for light yellowish-brown areas 

on lateral margins of segments V-VIII . . . . "W" IR laguna 

Abdominal segment I and median anterior portions ‘of segments II-IV pig- 
mented brown, remainder of abdomen light yellowish-brown . 

. 5. sierrensis 


Hair 1-IV more strongly developed than 1-III or 1-V and usually double. 
А 3. varipalpus 
Hair 1-IV subequal in development to 1-Ш and tw. А 


Cephalothorax light yellowish-brown with darker pigmentation on middorsal 


line; hair 1-II usually single (1-3b) . . . . 2. monticola 

Cephalothorax nnd u yellowish-brown; Tik 1-11 usually double 

(1-4b) . . . . ... Å nenn... 4. deserticola 
LARVAE 


Body pigmented, gray in color; siphon relatively long (index usually at 
least 3.0), not inflated at middle, not reduced in diameter apically; comb 
scales usually more than 15. . . ` „ +5. sierrensis 

Body unpigmented, white in color; siphon short (index less than 2.8), in- 
flated near middle and sharply reduced in diameter apically; comb scales 
Øl. >... RT 8 


Hair 1-X usually single, rarely double; 1-VIII frequently single; pecten teeth 
few in number (7-11) and restricted to basal 0.20 of siphon . "a 
ге. CU. deserticola 
Hair 1-X double, rarely ‘single; 1-УШ usually triple, never single; pecten 

teeth more numerous (10-14) and extending to at least basal 0.25 of 


o l| n OE VES a. сь 
Siphon index 2.6-2.8 (2.5-3.0); hair 6-VI usually double. . . . . 1. laguna 
Siphon index less than 2.5; hair 6-VI single . . . . . . . . . . . .4 


Hairs 1-IV,V usually with same number of branches and frequently sub- 
equal to hair 13 of corresponding segment; 7-P frequently triple; anal 
gills about 3.5 of saddle length . . . . 2. monticola 

Hairs 1-IV,V usually with more brańches iban pd asoiy weaker than 
hair 13 of corresponding segment; 7-P usually double, rarely triple; anal 
gills usually about 4.5 of saddle length. . . . . . . . . 3. varipalpus 
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TAXONOMIC TREATMENT 


1. Aedes (Ochlerotatus) laguna Arnell & Nielsen, n.sp. 
Figs. 1-4 


TYPES: Holotype male (UCLA 695-12) with associated larval and pupal skins and genitalia 
slide, La Laguna meadow, elevation 6800 ft, Sierra Laguna, 20 mi ENE Todas Santos, Baja 
California Sur, Mexico, larva from a rothole in a living oak (Quercus sp.), 27 Aug 1970, J.H. 
Arnell and L.T. Nielsen [USNM]. Allotype female (UCLA 695-21) with associated larval and 
pupal skins, same data as holotype [USNM]. Paratypes: 3 IpF (UCLA 695-11,17,18), 39 M, 
60 F, 98 P, 239 L (UCLA 695), same data as holotype [UCLA, UTAH, USNM]. 


Aedes (Ochlerotatus) monticola of Belkin and McDonald (1957:188). 
Aedes (Finlaya) varipalpus of Ross (1943:86). 


FEMALE (fig. 2). Wing: 3.65 mm. Proboscis: 2.55 mm. Forefemur: 1.95 mm. 
Abdomen: about 2.70 mm. Head: Erect scales mostly yellow; a few dark erect 
scales laterally. Proboscis dark scaled, with small patch of white scales on basal 
ventral surface. Palpus with segment 1 entirely dark scaled. Thorax: Mesonotum 
with narrow line of narrow golden scales along acrostichal line from anterior pro- 
montory to near prescutellar space; stripe of golden scales just mesad of anter- 
ior dorsocentral line from prescutal area to middle of mesonotum; outer poster- 
ior dorsocentral line composed of yellow and white scales; patches between outer 
dorsocentral line and supraalar line reduced; anterior prescutellar patch white. 
Acrostichal bristies mostly light, a few dark. Ppn with narrow dark scales anter- 
iorly and broader white scales in sparse patch posteriorly, scales becoming more 
dense posteroventrally, 4-8 light setae posteriorly; ppl with about 30 light setae; 
ssp often with 1-3 light setae arising from scale patch; pcx with patch of white 
scales. Foretarsal segment 2 with apical dorsal white scale patch reduced or ab- 
sent; midtarsal segment 5 entirely dark scaled; hindfemur with anterior and pos- 
terior basal white streak; hindtarsal segment 1 with broad basal and apical white 
rings, white scales occupying about 0.5 of segment; hindtarsal segment 4 with 
very narrow apical white ring. 

MALE. Wing: 3.00 mm. Proboscis: 2.80 mm. Forefemur: 1.80 mm. Abdomen: 
about 2.90 mm. Proboscis with ventral white streak on basal 0.4, extending dor- 
sally to form ring from about basal 0.2-0.4. Palpus without white scales over joint 
between segments 2 and 3. ` | da 

MALE GENITALIA (fig. 3). Segment IX: Tergite lobe with about 6 (4-8) se- 
tae. Sidepiece: Length 4.0 of width at middle; lateral 0.33 of dorsal surface with 
strong bristles and scales, mesal 0.67 of dorsal surface with short bristles becom- 
ing stronger toward apex; tergomesal margin bare; basal tergomesal lobe with sin- 
gle strongly differentiated, apically curved seta and 1-3 long slender bristles; length 
of differentiated seta about 40.0 of width at base. Claspette: Stem moderately 
curved, length 8.0 of width; filament slightly longer than stem, flattened beyond 
middle, sharply recurved at apex; connection between claspettes declivous me- 
sally. Clasper: Strongly curved apically; spiniform about 0.3 of clasper length. 

PUPA (fig. 3). Abdomen: 3.35 mm. Trumpet: 0.51 mm. Paddle: 0.82 mm. 
Cephalothorax: Light brown, darker dorsally; trumpet dark yellowish-brown; meta- 
notum brown, haltere case lighter. Abdomen: Dark brown, yellowish on lateral 
margins and posterior segments. Hair 1-II usually double, often triple, rarely sin- 
gle; 1-III-V subequal in development. Hair 5-III subequal to 1-III and weaker than 


Arnell & Nielsen: Aedes varipalpus Group 13 


3-Ш. Hairs 5-IV-VI strongly developed, subequal. Hair 7-V usually single. Pad- 
dle: Apex emarginate; length 1.3-1.5 of width. 

LARVA (fig. 4). Head: 0.83 mm. Siphon: 0.89 mm. Saddle: 0.28 mm. Tho- 
rax: Integument unpigmented, living larva white. Hair 7-P usually triple, rarely 
double. Abdomen: Integument as on thorax. Hair 1 stronger than hair 13 on 
segment II, generally weaker and with more branches than hair 13 on III-V. Hair 
6 usually double on segments I-VI. Hair 7-I,II well developed, stronger than hair 
10 on corresponding segment. Hair 12-I absent. Segment VIII: Hair 1 usually 
triple (2-4b); hair 3 usually triple (2,3b). Comb scales 12-15 (10-22), in single 
or irregular double row. Siphon: Index 2.6-2.8 (2.5-3.0); inflated just before mid- 
dle, sharply reduced in diameter apically. Pecten teeth 11-14 (10-17); restricted 
to basal 0.25 of siphon. Hair 1-S triple, 0.25-0.35 from base of siphon. Anal 
Segment: Hair 1-X usually double (1-3b). Gills about 4.0 of siphon length. 

SYSTEMATICS. The pattern of golden scales on the mesonotum of adults of 
laguna is distinctive, there being 3 discrete narrow lines on the anterior part rather 
than a broad patch characteristic of the other members of the group. One to 3 
light setae arise from the subspiracular scale patch in many adults and the post- 
coxal scale patch is always present. The male genitalia of laguna, although very 
similar to those of monticola and deserticola, with 1 differentiated seta and 3 
or fewer stout bristles on the basal tergomesal lobe of the sidepiece, can be dis- 
tinguished from the latter 2 species by the differentiated seta being relatively fine 
and its length about 40 times its basal diameter instead of 25-30 times as in mont- 
icola and deserticola. The brown pigmentation of the cephalothorax and abdo- 
men of the pupa of laguna is unique among the Varipalpus Group and there 
are slight differences in chaetotaxy from the other species, hair 1-П being usu- 
ally double and 7-V usually single. The larva of laguna can be distinguished from 
the other members of the group primarily by the more elongate (index 2.5-3.0) 
and medially inflated siphon, hair 6-VI usually double and 7-P usually triple. 

Aedes laguna is probably close to the parental stock which gave rise to the 
Varipalpus Group and may be a relict remnant of a more extensive population 
that inhabited western Mexico prior to the separation of Baja California from the 
mainland. A more thorough discussion is presented under group systematics above. 

BIONOMICS. Aedes laguna has been collected at only 1 locality, a meadow 
at an elevation of about 6,800 feet near the top of the Sierra Laguna, approxi- 
mately 20 miles ENE of Todos Santos, Baja California Sur, Mexico. The area is 
a cloud forest of pine and oak with a ground cover of grasses and low shrubs. 
Larvae of laguna were collected from 2 treeholes in living oak (Quercus sp.). One 
hole was small, containing less than 50 ml of water and few larvae. The other 
hole was approximately 8 inches in diameter, 6-8 inches deep and contained about 
2 liters of water. Several hundred larvae were removed, the majority of them in 
the fourth instar. No eggs were obtained from the treeholes in the area. Several 
collections of Orthopodomyia kummi Edwards, 1939 were made in treeholes in 
the same area but these did not contain laguna. A mermithid nematode parasite 
was found in about 25 laguna larvae. The nematode was usually aligned longi- 
tudinally in the haemocoele of the fourth instar larva and coiled back on itself 
once. It was observed to exit the mosquito body through the siphon, leaving the 
larva dead or dying. Nothing is known of the habits of laguna except that fe- 
males are avid biters. Within 5 minutes, at noon with low clouds and light mist, 
about 15 females were captured while attempting to bite and many more avoided 
capture. 
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. DISTRIBUTION (fig. 1). Mountains of the Cape Region of Baja California. АП 
material examined is listed above in the type series. 


2. Aedes (Ochlerotatus) monticola Belkin & McDonald 
Figs. 1,2,5,6 


1957. Aedes (Ochlerotatus) monticola Belkin and McDonald, 1957:179-191. TYPE: Holotype 
male (UCLA 173-104) with associated larval and pupal skins and genitalia slide, Madera 
Canyon (Santa Cruz Co.), Arizona, U.S.A., elevation ca 5000 ft, 18 Aug 1955, W.A. 
McDonald [USNM, 63244]. 


Aedes (Ochlerotatus) monticola of McDonald (1957:505); Zavortink (1970:1); Lunt and Nielsen 
(1971:110). 

Aedes monticola of Nielsen, Arnell and Linam (1967:74); Nielsen, Linam, Arnell and Zavortink 
(1968:362). 

Aedes (Finlaya) varipalpus in part of Carpenter and LaCasse (1955:257). 

Aedes varipalpus in part of Jenkins and Carpenter (1946:39); Peyton (1956:220); Richards, 
Nielsen and Rees (1956:14). 

Aedes (Taeniorhynchus) varipalpus in part of Dyar (1922:86). 


FEMALE (fig. 2). Wing: 3.45 mm. Proboscis: 2.20 mm. Forefemur: 1.75 mm. 
Abdomen: about 2.65 mm. Head: Erect scales yellow on vertex; numerous dark 
erect scales laterally. Proboscis dark scaled, with small patch of white scales on 
basal ventral surface. Palpus with a few white scales on apex of segment I. Tho- 
rax: Mesonotum with broad dense patch of narrow golden scales from anterior 
promontory to near prescutellar space, often narrow lines of white scales anter- 
iorly at lateral margin of golden patch and anteriorly along acrostichal line; lat- 
eral prescutal white scales relatively sparse; outer posterior dorsocentral line broad 
anteriorly, composed of white and golden scales, narrowed and composed of white 
scales posteriorly; supraalar line narrowed; patches between outer posterior dor- 
socentral line and supraalar line conspicuous, golden anteriorly and white poster- 
iorly; anterior prescutellar patch white. Acrostichal bristles dark. Ppn with nar- 
row dark scales anteriorly and broader white scales in sparse patch posteroven- 
trally, 4-10 mixed light and dark setae posteriorly; ppl with about 30 light setae; 
ssp without setae; pcx with dense tuft of white scales; lower mep usually with 
2-4 light setae arising from cephalodorsal margin of scale patch, scale patch large, 
often continuous with scale patch on upper mep. Hindtarsal segment 1 with broad 
basal and apical white rings, white scales occupying about 0.5 of segment; hind- 
tarsal segment 4 entirely dark scaled. 

MALE. Wing: 2.75 mm. Proboscis: 2.20 mm. Forefemur: 1.65 mm. Abdomen: 
about 2.75 mm. Proboscis with ventral white streak on basal 0.5, usually extend- 
ing dorsally to form white ring from about basal 0.3-0.5. Palpus without white 
scales over joint between segments 2 and 3. 

MALE GENITALIA (fig. 5). Segment IX: Tergite lobe bearing 6 or 7 (4-10) 
setae. Sidepiece: Length 4.0 times width at middle; lateral 0.33 of dorsal surface 
with strong bristles and scales, mesal 0.67 of dorsal surface with short bristles 
becoming stronger toward apex; tergomesal margin bare; basal tergomesal lobe 
with single strongly differentiated, apically curved seta and 1-3 long, slender bris- 
tles; length of differentiated seta about 25.0-30.0 of width at base. Claspette: 
Stem moderately curved, length 8.0 of width; filament slightly longer than stem, 
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flattened beyond middle, sharply recurved at apex; connection between claspettes 
declivous mesally. Clasper: Strongly curved apically; spiniform about 0.3 of clasper 
length. 

PUPA (fig. 5). Abdomen: 3.78 mm. Trumpet: 0.47 mm. Paddle: 0.89 mm. 
Cephalothorax: Light yellowish-brown, darker in caudal middorsal area; trumpet 
amber; metanotum darker mesally. Abdomen: Light yellowish-brown, slightly dark- 
er mesally on anterior segments. Hair 1-II usually single; 1-III-V subequal in de- 
velopment. Hair 5-III usually subequal to 1-III and more weakly developed than 
3-III but often subequal to 3-III and stronger than 1-III. Hairs 5-IV-VI strongly 
developed, subequal. Hair 7-V usually double. Paddle: Apex emarginate, length 
1.3-1.6 of width. 

LARVA (fig. 6). Head: 0.96 mm. Siphon: 0.90 mm. Saddle: 0.30 mm. Tho- 
rax: Integument unpigmented, living larva white. Hair 7-P double or triple. Ab- 
domen: Integument as on thorax. Hair 1 stronger than hair 13 on segment II, 
weaker and with more branches than hair 13 on III and often subequal to hair 
13 (2b) on IV and V. Hair 6 usually double on segments I-V, single on VI. Hair 
7-LII well developed, stronger than hair 10 on corresponding segment. Hair 12-1 
absent. Segment VIII: Hairs 1 and 3 usually triple (2,3b). Comb scales 9-13 (7- 
17), in single or irregular double row. Siphon: Index 2.2-2.5; concave on basal 
ventral surface, inflated just beyond middle, sharply reduced in diameter apically. 
Pecten teeth 11-14 (8-17); restricted to basal 0.3 of siphon. Hair 1-S usually trip- 
le (3-5b), 0.30-0.35 from base of siphon. Anal Segment: Hair 1-X usually double 
(2-4b). Gills usually about 3.5 of saddle length. 

SYSTEMATICS. The mesonotal scale pattern of adult monticola is more sharply 
defined than in the other members of the group, the golden and white scales 
being more densely clustered and prominent, with no intermediate yellow scales. 
The pleural setae are more numerous and the pleural scale patches are larger with 
the scales more erect, lending a shaggy appearance to the pleuron. Present are 
dense clusters of scales in the postcoxal area and lower mesepimeral setae. The 
male genitalia of monticola are almost indistinguishable from those of laguna and 
deserticola with 1 differentiated seta and 3 or fewer stout bristles on the basal 
tergomesal lobe of the sidepiece. However the differentiated seta is stouter in 
monticola than in laguna and the lobes of the ninth tergite generally have more 
setae (6 or 7) in monticola than in deserticola. The pupa of monticola is sim- 
ilar in pigmentation to varipalpus but can be distinguished from it by hairs 1- 
III-V being subequal. The larva of monticola is readily differentiated from laguna 
and deserticola by the characters given in the key, but its separation from vari- 
palpus by the key characters is not always reliable. The siphon of monticola is 
usually longer than in varipalpus, with an index of 2.2-2.5 in the former and 1.9- 
2.4 in the latter. 

Hybridization between monticola and varipalpus is apparent in specimens col- 
lected at 2 localities in Oak Creek Canyon, Arizona, and is discussed under vari- 
palpus. 

BIONOMICS. The adults of monticola attack man readily but nothing else is 
known of their habits. Larvae have been collected from treeholes in oak (Quercus 
sp.), cottonwood (Populus fremontii), willow (Salix sp.) and sycamore (Platanus 
racemosa). This species is found primarily in riverine situations in cottonwood, 
willow and sycamore over much of its range but is widespread in the oak wood- 
land at the higher elevations in southeastern Arizona and adjacent New Mexico 
and Sonora. 
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Aedes monticola has been found with varipalpus at 1 locality in Oak Creek 
Canyon; with Toxorhynchites sp. in 2 collections in Cochise and Santa Cruz Coun- 
ties; with Aedes purpureipes Aitken, 1941 and an undescribed species in the Aedes 
kompi group from several localities in Pima and Santa Cruz Counties and 1 lo- 
cality in Sonora; with Orthopodomyia kummi Edwards, 1939 in southeastern Ari- 
zona, and with Aedes muelleri Dyar, 1920, Anopheles judithae Zavortink, 1969 
and Orthopodomyia signifera (Coquillett, 1896) throughout most of its range. In 
1 willow treehole in Hidalgo County, New Mexico, monticola larvae were found 
in association with muelleri, judithae, signifera and kummi. Under laboratory con- 
ditions, at temperatures of 65° to 75° F, monticola developed from eggs to adults 
in 23 days. 

DISTRIBUTION (fig. 1). Aedes monticola has been collected in the Gila River 
drainage of Arizona and New Mexico, 1 collection in the Little Colorado River 
drainage of Arizona and 1 collection in the Rio Magdalena drainage of Sonora. 
Material examined: 1897 specimens; 325 males, 346 females, 801 larvae, 425 pu- 
pae; 206 individual rearings (142 larval, 64 pupal). 

MEXICO 

Sonora. Nogales, 8.8 mi S Mex.-U.S. border, 13 June 1971, TJZ, LTN (MEX 703), 2 IpM 

(703-10,12), 3 1pF (703-11,13,14), 1 M, 3 P [UCLA]. 
UNITED STATES 

Arizona. Cochise Co.: Carr Canyon, 5 Sept 1966, TJZ (UCLA 338), 1 IpM (338-10) [UCLA] ; 
same data (UCLA 339), 2 IpM (339-11,19), 6 ІрЕ (339-10,12,13,15-17), 10 pM (339-40,41,100- 
107), 4 pF (339-108-111), 5 M, 10 P, 5 L [UCLA]. Cave Creek Canyon, 15 June 1963, J. 
Burger (UCLA 387), 1 F [UCLA]. Cochise Stronghold, Dragoon Mts., 5000 ft, 26 Aug 1964, J. 
Burger (UCLA 257), 9 F [UCLA]; same data, 22 Mar 1966, TJZ (UCLA 302), 1 ІрМ (302-16) 
[UCLA]; same data (UCLA 303), 5 IpM (303-10,13,14,17,40), 6 IpF (303-11,12,15,16,18,19), 
1 pM (303-100), 1 pF (303-101), 2 P, 5 L [UCLA] ; same data (UCLA 304), 3 IpM (304-10,17, 
42), 11 pF (304-11-16,18,19,41,43), 12 pM (304-40,100-109,113,114), 4 pF (304-110-112,114), 
18 M, 6 F, 25 P, 48 L [UCLA]; same data (UCLA 305), 6 IpM (305-10-13,17,18), 4 IpF (305- 
14-16,19), 2 pM (305-100,101), 1 pF (305-102), 3 L [UCLA]; same data (UCLA 306), 4 ІрМ 
(306-10-12,18), 6 IpF (306-13-17,19), 16 pM (306-41,43,45,100-112), 3 pF (306-40,113,114), 
1M, 2F, 4P, 3 L [UCLA] ; same data (UCLA 427), 1 F, 1 P, 1 L [UCLA]; same data, 4 Sept 1966 
(UCLA 325), 1 pF (325-100) [UCLA]; same data (UCLA 326), 1 M, 2 F, 4 P, 1 L [UCLA]; 
same data (UCLA 329), 4 IpF (329-10-13), 5 M, 13 F, 27 P, 5 L [UCLA]; same data (UCLA 
330), 1 IpF (330-10), 1 pF (330-111) [UCLA]; same data (UCLA 332), 1 F [UCLA]. Coronado 
Natl. Mon., 5200 ft, 20 Mar 1968, HA, LTN, JHL (UCLA 659), 2 M, 4 F [UCLA-UTAH]. 
Southwest Research Station, 5 mi SW Portal, 5-25 Sept 1965, C.W. Sabrosky, 1 F [USNM]. 
Coconino Co.: Oak Creek Canyon, Manzanita Campground, 4700 ft, 24 May 1970, HA, LTN, 
RN (UCLA 682), 1 IpM (682-22), 5 1pF (682-11,14,15,20,23), 11 M, 7 F, 7 L [UCLA-UTAH]. 
Gila Co.: Armer Mtn. Trail, Sierra Ancha Mts., 25 May 1963, J. Burger (UCLA 381), 3 F [UCLA]. 
Globe, 3541 ft, 22 Mar 1966, LTN (UCLA 636), 19 M, 22 F [UCLA-UTAH]. Globe (19 mi 
NE), 4500 ft, 2 Sept 1966, TJZ (UCLA 331), 1 F, 2 P [UCLA]. Navajo Co.: Mortensen Wash, 14 
mi W Show Low, 14 Aug 1966, LTN (UCLA 637), 5 M, 6 F [UCLA-UTAH]. Pima Co.: Babo- 
quivari Camp, Baboquivari Mts., 3550 ft, 31 Dec 1969, TJZ (UCLA 558), 1 IpM (558-32) [UCLA]. 
Sabino Canyon, Baboquivari Mts., 3900 ft, 30 Dec 1969, TJZ (UCLA 554), 5 ІрМ (554-20,21, 
24-26), 5 ІрЕ (544-22,23,29,34,35), 1 L [UCLA]; same data (UCLA 560), 3 IpM (560-30-32), 
1 IpF (560-33), 10 L [UCLA]. Sycamore Canyon, Baboquivari Mts., 3500-3700 ft, 31 Dec 
1969, TIZ (UCLA 557), 1 ІрМ (557-10) [UCLA]; same data (UCLA 567), 1 M, 1 P, 1L 
[UCLA]. Mendoza Canyon, Coyote Mts., 3500 ft, 7 Sept 1969, TJZ (UCLA 627), 6 Е [UCLA]; 
same data, 29 Dec 1969, TJZ, LTN (UCLA 551), 2 pM (551-100,101) [UCLA] ; same data 
(UCLA 552), 1 ІрМ (552-21), 4 IpF (552-20,22-24), 1 M, 1 Е, 2 P, 14 L [UCLA]; same data 
(UCLA 555), 1 IpF (555-31) [UCLA]; same data (UCLA 561), 1 IpM (561-30), 3 IpF (561- 
31-33) [UCLA] ; same data (UCLA 653), 3 IpF (653-15,17,18), 1 M, 5 F, 24 L [UCLA-UTAH] ; 
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same data (UCLA 654), 4 M, 13 Е [UCLA-UTAH]; same data, 30 Dec 1969 (UCLA 553), 4 IpM 
(553-21,23-25), 8 IpF (553-20,22,26-31), 82 M, 48 F, 122 P, 467 L [UCLA]. Molino Basin, 
Santa Catalina Mts., 5000 ft, 2 June 1963, J. Burger (UCLA 385), 1 F [UCLA]. Pinal Co.: 
Aravaipa Canyon, 11 mi E Hwy. 77, 2600 ft, 21 Dec 1966, LTN (UCLA 638), 2M, 2 Е, 1 P 
3 L [UCLA-UTAH]. Santa Cruz Co.: Calabasas Canyon, 21 Mar 1966, TJZ (UCLA 296), 1 IpM 
(296-10), 2 IpF (296-11,12), 2 pM (296-100,102), 1 P, 1 L [UCLA]; same data (UCLA 297), 
3 ]pM (297-10,11,13), 6 IpF (297-12,14-18), 4 pM (297-100-103) [UCLA] ; same data, 13 Sept 
1968 (UCLA 451), 3 pM (451-10,100,101), 1 pF (451-102) [UCLA]. Lochiel (11 mi E), 5100 
ft, 21 Mar 1968, HA, LTN, JHL (UCLA 660), 3 M, 5 F, 3 L [UCLA-UTAH] ; same data, 27 Dec 
1969, TIZ, LTN (UCLA 559), 1 L [UCLA]; same data (UCLA 562), 1 L [UCLA]. Madera 
Canyon, Santa Rita Mts., 5000 ft, 17 Aug 1955, W.A. McDonald (UCLA 170), 12 F [UCLA]; 
same data, 18 Aug 1955 (UCLA 173), 2 IpF (173-102,103), 1 P, 2 L [UCLA]; same data, 
30 June 1956 (UCLA 206), 2 L, E [UCLA] ; same data (UCLA 219), 1 IpM (219-103) [UCLA]; 
same data, 21 Aug 1970, НА, LTN (UCLA 694), 7 IpF (694-11-17), 37 M, 52 Е, 19 L [UCLA- 
UTAH]. Patagonia (1.7 mi SW), 4000 ft, 21 Mar 1968, HA, LTN, JHL (UCLA 662), 4 M, 4 F 
[UCLA-UTAH]; same data, 13 Sept 1968, TJZ (UCLA 455), 1 IpM (455-10) [UCLA]; same 
data (UCLA 460), 1 ІрМ (460-10), 2 ІрЕ (460-12,16); same data, 14 Sept 1968 (UCLA 463), 
1 IpM (463-10), 1 IpF (463-11) [UCLA]; same data, 14 Sept 1968 (UCLA 471), 1 IpF (471- 
15) [UCLA]; same data (UCLA 472), 1 IpM (472-20) [UCLA]. Yavapai Co.: Prescott (7.5 mi 
NNE), 5150 ft, 19 Mar 1966, LTN (UCLA 635), 3 M, 4 F, 1 P, 3 L [UCLA-UTAH]. Wet 
Beaver Creek, 2 mi E I-17, 3700 ft, 29 Aug 1970, HA, LTN (UCLA 696), 10 M, 8 F, 8 P, 
29 L [UCLA-UTAH]. Verde River at Hwy. 79, 3200 ft, 22 Mar 1968, HA, LTN (UCLA 663), 
1 F [UCLA]. 

New Mexico. Hidalgo Co.: Animas (15 mi S), 4700 ft, 19 Mar 1968, HA, LTN, JHL (UCLA 
657), 34 M, 44 F [UCLA-UTAH]. 


3. Aedes (Ochlerotatus) varipalpus (Coquillett) 
Figs. 1,2,7-9 


1902. Culex varipalpus Coquillett, 1902:292-293. TYPE: Holotype female, Williams (Coconino 
Co.), Arizona, U.S.A., 29 July 1902, H.S. Barber [USNM, 6559]. 


Aedes (Ochlerotatus) varipalpus of Belkin and McDonald (1957:179,189,191); Myers (1967:806); 
Zavortink (1970:1); Lunt and Nielsen (1971:110). 

Aedes varipalpus of Dyar and Knab (1906:200); McDonald (1957:505); Nielsen and Rees (1959: 
46); Nielsen, Arnell and Linam (1967:75). 

Aedes varipalpus in part of Howard, Dyar and Knab (1917:644); Jenkins and Carpenter (1946: 
39); Peyton (1956:220); Richards, Nielsen and Rees (1956:14). 

Aedes (Finlaya) varipalpus of Nielsen and Rees (1961:33). 

Aedes (Finlaya) varipalpus in part of Edwards (1932:154); Carpenter and LaCasse (1955:257); 
Pratt (1956:6). 

Aedes (Taeniorhynchus) varipalpus in part of Dyar (1922:86). 

Aedes (?) varipalpus of Knight and Marks (1952:517). 

Ochlerotatus varipalpus of Coquillett (1906:20). 

Culex varipalpus of Blanchard (1905:628,630); Theobald (1910:365). 


FEMALE (figs. 2,7). Wing: 3.68 mm. Proboscis: 2.40 mm. Forefemur: 1.85 
mm. Abdomen: about 2.80 mm. Head: Erect scales mostly yellow; a few dark 
erect scales laterally. Proboscis dark scaled, with small patch of white scales on 
basal ventral surface. Palpus with a few white scales on apex of segment 1. Tho- 
rax: Mesonotum with broad patch of narrow golden scales from anterior pro- 
montory to about middle of mesonotum, this patch sparse, blending gradually 
into area of dark scales laterally; outer posterior dorsocentral line of yellow and 
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white scales; patches between outer posterior dorsocentral line and supraalar line 
golden and yellow, scales sparse; anterior prescutellar patch mixed yellow and 
white. Acrostichal bristles dark. Ppn with large, sparse patch of white scales over 
entire sclerite, more numerous pösteroventrally, single or double row of 6-12 mix- 
ed light and dark setae posteriorly, usually 2 or 3 light setae continuing toward 
ventral margin of sclerite; ppl with about 30 light setae; ssp with 4-6 (2-9) light 
setae arising from scale patch; pcx without scales; lower mep usually with 2-4 
light setae arising from cephalodorsal margin of scale patch. Hindtarsal segment 
l with broad basal and apical white rings, white scales occupying 0.5 of segment; 
hindtarsal segment 4 usually with small basal dorsal patch of white scales, re- 
mainder dark scaled. 

MALE (fig. 7). Wing: 3.05 mm. Proboscis: 2.35 mm. Forefemur: 1.70 mm. 
Abdomen: about 2.75 mm. Proboscis with ventral white streak on basal 0.5, us- 
ually extending dorsally to form white ring from about basal 0.3-0.5. Palpus with- — 
out white scales over joint between segments 2 and 3. 

MALE GENITALIA (fig. 8). Segment IX: Tergite lobe with 5 or 6 (3-10) se- 
tae. Sidepiece: Length 4.0 of width at middle; lateral 0.33 of dorsal surface with 
strong bristles and scales, mesal 0.67 of dorsal surface with short bristles becom- 
ing stronger toward apex; tergomesal margin bare; basal tergomesal lobe with sin- 
gle strongly differentiated, apically curved seta and 4 or more long, slender bris- 
tles. Claspette: Stem moderately curved, length 8.0 of width; filament slightly 
longer than stem, flattened beyond middle, sharply recurved at apex; connection 
between claspettes declivous mesally. Clasper: Strongly curved apically; spiniform 
about 0.3 of clasper length. 

PUPA (fig. 8). Abdomen: 3.89 mm. Trumpet: 0.56 mm. Paddle: 0.79 mm. 
Cephalothorax: Light yellowish-brown, darker on caudal middorsal area; trumpet 
amber; metanotum darker mesally. Abdomen: Light yellowish-brown, slightly dark- 
er mesally on anterior segments. Hair 1-II usually single; 1-IV relatively strongly 
developed, usually double (1-3b), longer than 1-III or 1-V. Hair 5-III usually sub- 
equal to І-ПІ and more weakly developed than 3-III but often subequal to 3- 
III and stronger than 1-III. Hairs 5-IV-VI strongiy developed, subequal. Hair 7-V 
double. Paddle: Apex emarginate; length 1.4-1.6 of width. 

LARVA (fig. 9). Head: 0.78 mm. Siphon: 0.60 mm. Saddle: 0.19 mm. Thorax: 
Integument unpigmented, living larva white. Hair 7-P double or triple. Abdomen: 
Integument as on thorax. Hair 1 stronger than hair 13 on segment II, weaker 
and usually with more branches than hair 13 on III-V. Hair 6 usually double 
on segments I-V, single on VI. Hair 7-I,II well developed, stronger than hair 10 
on corresponding segment. Hair 12-I absent. Segment VIII: Hairs 1 and 3 usu- 
ally triple (2,3b). Comb scales 10-12 (5-16) in single or irregular double row. 
Siphon: Index 1.9-2.4; concave on basal ventral surface, inflated at middle, sharp- 
ly reduced in diameter apically. Pecten teeth 10-12 (8-15); restricted to basal 0.3 
of siphon. Hair 1-S usually triple (3-5b), 0.30-0.35 from base of siphon. Anal 
Segment: Hair 1-X usually double (2-4b). Gills usually about 4.5 (3.0-5.0) of sad- 
dle length. 

SYSTEMATICS. Adults of varipalpus can be distinguished from other species 
of the group by the cluster of light setae arising from the subspiracular scale patch 
and the absence of postcoxal scales. The presence of setae in the subspiracular 
area is an unusual character, known in no other mosquito except laguna and Ae- 
des muelleri. The golden scale patch on the anterior mesonotum is relatively sparse, 
with golden scales blending gradually into dark brown scales laterally. Lower mep 
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setae are usually present. The male genitalia are distinguishable from those of 
monticola, laguna and deserticola by the basal tergomesal lobe of the sidepiece 
having numerous long, slender bristles in addition to the single differentiated seta 
while the former 3 species have 3 or less slender bristles. The pupa of varipal- 
pus has a pigmentation identical to that of monticola but it can be distinguished 
from the latter by hair 1-IV being more strongly developed than 1-ПІ or 1-V. 
The larva of varipalpus can be readily separated from laguna and deserticola by 
the characters given in the key. However the larvae of varipalpus and monticola 
are almost indistinguishable. The characters given in the key are generally good, 
but because of considerable variation are not always reliable. The siphon of vari- 
palpus is usually shorter than that of monticola, with an index of 1.9-2.4 in the 
former and 2.2-2.5 in the latter. | 

Several individuals of varipalpus were collected in Provo, Utah, which had ab- 
normally well-developed larval hairs and extra hairs on the venter of the protho- 
rax and mesothorax. These specimens were the only examples of “hairy” larvae 
noted in this study, although “hairy” larvae are common in some other groups 
of treehole-breeding mosquitoes. 

Aedes varipalpus is allopatric from the other species in the group with the ex- 
ception of Oak Creek Canyon, Arizona, where its range overlaps with monticola. 
Material from this area shows evidence of hybridization between the 2 species. 
Hybrids have been found in 2 collections, 1 from a cottonwood treehole at Slide 
Rock Campground in which all individuals :áppear to be hybrids, and the other 
from an oak treehole near Manzanita Campground, several miles below the former 
site, from which monticola, varipalpus and varipalpus-monticola hybrids were taken. 
Oak Creek Canyon is in the upper Gila River drainage and the canyon bottom 
is at an elevation of 4200 to 4800 feet. While monticola has been taken at sev- 
eral nearby localities at comparable elevations, the nearest record of varipalpus 
is at Williams, approximately 40 air miles NW of Oak Creek Canyon and at an 
elevation of over 6800 feet. Since Oak Creek Canyon is the only record for vari- 
palpus in Arizona outside the Colorado River drainage, it is probable that vari- 
palpus has invaded the lower elevations in the Oak Creek Canyon area quite re- 
cently. It is surprising that nearly all individuals in which hybridization is evi- 
dent show introgression of monticola characters into varipalpus, although monti- 
cola is much more abundant and probably better established in the immediate 
area. The adults of all but 1 hybrid individual are typical varipalpus in general 
appearance but with the monticola characters of a few pcx scales, dark scales 
on the ppn and an increased number of dark erect scales on the vertex. The pu- 
pae are typical varipalpus and since the larvae of these 2 species are difficult to 
distinguish from each other no hybrid characters are evident. One specimen (UCLA 
682-24) from the Manzanita Campground collection is typical monticola in gen- 
eral appearance but with a reduced number of pcx scales and several ssp setae. 
The pupa shows the monticola characters of hairs 1-III-V being subequal. If the 
varipalpus-like individuals are F, hybrids, which would seem likely due to their 
abundance, then the monticola-like hybrid may be a backcross to monticola. Since 
varipalpus characters predominate in supposed F, hybrids, in backcrosses into vari- 
palpus, monticola characters may become entirely submerged. 

Aedes varipalpus probably invaded the Great Basin from the Colorado River 
drainage in southwestern Utah and moved north along the Sevier River and the 
margins of Pleistocene Lake Bonneville. It is now found only in isolated popu- 
lations in a number of canyons containing cottonwood groves in central and south- 
ern Utah. 
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BIONOMICS. Females of varipalpus attack humans readily although they have 
never been encountered in large numbers. They have been taken biting in Zion 
National Park, Utah, at dusk and at midday in the shade. Larvae have been col- 
lected from treeholes in scrub oak (Quercus gambelli) and cottonwood (Populus 
fremontii) in Arizona and cottonwood, narrow-leaf cottonwood (P. angustifolia), 
willow (Salix sp.) and maple (Acer spp.) in Utah. Larvae of varipalpus have been 
taken in association with Orthopodomyia signifera near Boulder, Garfield Co., 
Utah, and Oak Creek Canyon, Arizona; with Aedes muelleri at Williams, Hualpai 
Mountains and Oak Creek Canyon in Arizona; and with monticola in Oak Creek 
Canyon. Aedes varipalpus overwinters in the larval stage in the lower elevations 
of southern Utah and Arizona and in the egg stage in the higher elevations of 
Arizona and Utah where freezing temperatures are common for several months 
of the year. 

DISTRIBUTION (fig. 1). Aedes varipalpus has been collected in the Colorado 
River drainage of southwestern Utah and northwestern Arizona, at 1 locality in 
the Gila River drainage of Arizona and the eastern margins of the Great Basin 
in Utah. Material examined: 1178 specimens; 200 males, 484 females, 303 lar- 
vae, 191 pupae; 150 individual rearings (134 larval, 11 pupal, 5 incomplete). 

UNITED STATES 

Arizona. Coconino Co.: Oak Creek Canyon, Manzanita Campground, 4700 ft, 24 May 1970, 
HA, LTN, RN (UCLA 682), 2 ІрМ (682-18,27), 2 ІрЕ (682-16,19), 9 M, 6 F, 2 L [UCLA- 
UTAH]. Williams, 6800 ft, 4 Aug 1956, J.N. Belkin and W.A. McDonald (UCLA 212), 9 IpM (212- 
143,160,162,165,168,174,186,199,210), 9 IpF (212-161,164,166,170,178,179,197,217,218), 5 
pM (212-148,151,153-155), 2 pF (212-145,149), 5 L [UCLA]; same data (UCLA 213), 2 F 
[UCLA] ; same data (UCLA 214), 2 IpM (214-116,121), 101pF (214-105,111-114,117-120,122), 
3 pM (214-107,109,110), 1 pF (214-106), 1 Ip (214-115), 10 L [UCLA]; same data, 5 Aug 
1956 (UCLA 216), 1 Е [UCLA]. Mojave Co.: Beaver Dam, 1 Jan 1967, TIZ (UCLA 416), 5 IpM 
(416-10,14,18,20,22), 8 IpF (416-11-13,15-17,19,21), 10M, 11F, 23 P, 22 L [UCLA]. Hualpai 
Mtn. Park, 6200 ft, 4 Aug 1956, J.N. Belkin and W.A. McDonald (UCLA 210), 3 IpF (210-102, 
103,105), 2 Ip (210-101,104), 3 L [UCLA]; same data, 3 Mar 1969, HA, LTN (UCLA 667), 
1 1pM (667-16), 9 ІрЕ (667-11-15,17-20), 8 M, 77 F, 35 L [UCLA-UTAH]. 

Utah. Beaver Co.: Beaver (2 mi E), 5970 ft, 24 Oct 1969, HA (UCLA 675), 6 M, 7F [UCLA- 
UTAH]. Garfield Co.: Boulder (10 mi E), 5600 ft, 17 May 1969, LTN (UCLA 650), 5M,3F 
[UCLA-UTAH]. Escalante River at Hwy. 12, 5000 ft, 16 May 1969, LTN (UCLA 649), 9 M, 
20 F [UCLA-UTAH]. Iron Co.: Parowan (2 mi S), 6000 ft, 24 Oct 1971, HA (UCLA 676), 7M, 
13 F [UCLA-UTAH]. Kane Co.: Cottonwood Canyon, 22 mi N Hwy. 89, 5000 ft, 26 May 
1970 (UCLA 683), 30 M, 49 F, 3 L [UCLA-UTAH]. Orderville, 5460 ft, 25 Mar 1969, HA, 
LTN (UCLA 677), 3 IpM (677-13,15,18), 5 ІрЕ (677-11,14,16,17,19), 1 M, 1 F [UCLA-UTAH]. 
Millard Co.: Oak City (4 mi E), 5900 ft, 20 Aug 1969, LTN (UCLA 651), 3 IpM (651-12,16,18), 
3 IpF (651-11,15,17), 1 Ip (651-20), 3 M, 15 F [UCLA-UTAH]. Piute Co.: Junction (2 mi W), 
7000 ft, 23 Aug 1969, LTN (UCLA 652), 1 IpM (652-16), 5 IpF (652-11,12,15,17,18), 1 ip 
(652-19), 5 M, 24 F [UCLA- UTAH]. Marysvale (1 mi W), 5900 ft, 26 May 1970, HA, LTN, 
RN (UCLA 684), 3 1рМ (684-12,17,20), 4 ЊЕ (684-11,13,15,19) [UCLA-UTAH]. Utah Co.: 
Provo (4 mi N), 4680 ft, 4 Oct 1970, HA (UCLA 698), 2 IpM (698-15-18), 6 IpF (698-12-14, 
16,17,19), 6 M, 16 F [UCLA-UTAH]. Washington Co.: Beaver Dam Wash, 2 mi N Motoqua, 
4350 ft, 8 Nov 1967, HA, LTN (UCLA 656), 2 M, 3 F [UCLA-UTAH]. Virgin (4.6 mi N), 
4000 ft, 25 Mar 1969, HA, LTN (UCLA 673), 2 IpM (673-14,18), 8 IpF (673-11-13,15-17,19, 
20), 27 M, 69 F, 12 P, 45 L [UCLA-UTAH]. Leeds, 2750 ft, 25 Mar 1969, HA, LTN (UCLA 
674), 2 IpM (674-15,17), 8 IpF (674-11-14,16,18-20), 22 M, 59 F, 24 L [UCLA-UTAH]. Pine 
Valley (3 mi E), 6000 ft, 3 June 1970, RN (UCLA 691), 3 IpF (691-13,16,18), 2M, 9 F,6P,9L 
[UCLA-UTAH]. Zion Natl. Park (Springdale entrance), 3950 ft, 31 Dec 1966, TJZ (UCLA 415), 
2 IpM (415-10,11), 2 ІрЕ (415-12,13), 4 L [UCLA]. Zion Natl. Park (Visitor's Center), 3950 ft, 
25 Mar 1969, HA, LTN (UCLA 678), 1 1рМ (678-13), 4 IpF (678-11,12,14,18) [UCLA-UTAH]. 
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HYBRIDS. Hybrids between varipalpus and monticola are known only from Oak 
Creek Canyon, Coconino County, Arizona. For discussion see under systematics 
above. Material examined: 65 specimens; 4 males, 22 females, 23 larvae, 16 pu- 
pae; 11 individual larval rearings. 

UNITED STATES 

Arizona. Coconino Co.: Oak Creek Canyon, Slide Rock Campground, 4800 ft, 24 May 1970, 
HA, LTN, RN (UCLA 681), 2 IpM (681-14,18), 4 ІрЕ (681-11,13,15,17), 4 L [UCLA-UTAH]. 
Oak Creek Canyon, Manzanita Campground, 4700 ft, 24 May 1970, HA, LTN, RN (UCLA 
682), 1 IpM (682-21), 4 IpF (682-13,17,24,25), 1 M, 14 F, 5 P, 8 L [UCLA-UTAH]. 


4. Aedes (Ochlerotatus) deserticola Zavortink 
Figs. 1,2,10,11 


1970. Aedes (Ochlerotatus) deserticola Zavortink, 1970:1-7. TYPE: Holotype male (UCLA 
516-32) with associated larval and pupal skins, Littlerock (5 mi SW), San Gabriel Moun- 
tains, Los Angeles Co., California, U.S.A., 4 Feb 1969, T.J. Zavortink [USNM]. 


FEMALE (fig. 2). Wing: 3.75 mm. Proboscis: 2.20 mm. Forefemur: 1.82 mm. 
Abdomen: about 2.90 mm. Head: Erect scales yellow on vertex; numerous dark 
erect scales laterally. Proboscis entirely dark scaled. Palpus with a few white scales 
on apex of segment 1. Thorax: Mesonotum with broad patch of narrow golden 
scales from anterior promontory to near prescutellar space, scale patch relatively 
sparse, especially just laterad of acrostichal line; outer posterior dorsocentral line 
of white and yellow scales with golden scales anteriorly; patches between outer 
posterior dorsocentral line and supraalar line golden and yellow posteriorly. Acros- 
tichal bristles dark. White scale patches on pleuron relatively small, setae reduced; 
ppn entirely white scaled, scales more numerous posteroventrally, 4-8 mixed light 
and dark setae posteriorly; ppl with about 10-15 light setae; ssp without setae; 
pcx without scales; lower mep with small, compact scale patch in center of scle- 
rite; metameron without scales. Hindtarsal segment 1 with broad basal and apical 
white rings, white scales occupying about 0.4 of segment; hindtarsal segment 4 
with occasional white scales basally and apically. Wing with white scales at base 
of C reduced. 

MALE. Wing: 2.95 mm. Proboscis: 2.30 mm. Forefemur: 1.70 mm. Abdomen: 
about 2.75 mm. Proboscis with ventral white streak on basal 0.5, usually extend- 
ing dorsally to form white ring from basal 0.3-0.5. Palpus without white scales 
over joint between segments 2 and 3. 

MALE GENITALIA (fig. 10). Segment IX: Tergite lobe with 4-6 (2-7) setae. 
Sidepiece: Length 4.0 of width at middle; lateral 0.33 of dorsal surface with strong 
bristles and scales, mesal 0.67 of dorsal surface with short bristles, becoming strong- 
er toward apex; tergomesal margin bare; basal tergomesal lobe with single strongly 
differentiated, apically curved seta and 1-3 long, slender bristles; length of dif- 
ferentiated seta about 30.0 of width at base. Claspette: Stem moderately curved, 
length 8.0 of width; filament slightly longer than stem, flattened beyond mid- 
dle, sharply recurved at apex; connection between claspettes declivous mesally. 
Clasper: Strongly curved apically; spiniform about 0.3 of clasper length. 

PUPA (fig. 10). Abdomen: 3.37 mm. Trumpet: 0.43 mm. Paddle: 0.79 mm. 
Cephalothorax: Light yellowish-brown; trumpet light amber; metanotum light yel- 
lowish-brown. Abdomen: Light yellowish-brown. Hair 1-II usually double; 1-HI-V 
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subequal. Hair 5-III subequal to 1-III and weaker than 3-III. Hairs 5-IV-VI strong- 
ly developed, subequal. Hair 7-V usually double. Paddle: Apex emarginate; length 
1.4-1.6 of width. 

LARVA (fig. 11). Head: 0.76 mm. Siphon: 0.70 mm. Saddle: 0.22 mm. Tho- 
rax: Integument unpigmented, living larva white. Hair 7-P usually double (2,3b). 
Abdomen: Integument as on thorax. Hair 1-II stronger than 13-II; hairs 1,13- 
III-V subequal, usually double, with lateral branch longer than medial branch. 
Hair 6 usually double on segments I-V, single on VI. Hairs 7-LII moderately de- 
veloped, subequal to or weaker than hair 10 on corresponding segment. Hair 12- 
I present. Segment VIII: Hair | usually single (1-3b); hair 3 usually double (1, 
2b). Comb scales 7-12 (5-15), in single or irregular double row. Siphon: Index 
2.2-2.4 (2.1-2.5); slightly inflated, broadest at level of hair 1-S, sharply reduced 
in diameter apically. Pecten teeth 7-11 (4-13); restricted to basal 0.2 of siphon. 
Hair 1-S triple, 0.25-0.30 from base of siphon. Anal Segment: Hair 1-X usually 
single (1,2b). Gills 4.0-5.0 (3.8-5.5) of saddle length. 

SYSTEMATICS. Adults of deserticola differ markedly from the other members 
of the group in the reduction of the size of the scale patches on the pleuron, 
the scales being more appressed, and in the reduction in the number of pleural 
setae. The male genitalia are very similar to laguna and monticola with 3 or few- 
er stout bristles in addition to 1 differentiated seta on the basal tergomesal lobe 
of the sidepiece, but can be distinguished by the relatively greater stoutness of 
the differentiated seta, the length being about 25-30 times the basal diameter, 
and the relatively few (4-6) setae on the lobe of the ninth tergite. The pupa of 
deserticola is entirely light yellowish-brown without darker areas dorsally as in 
varipalpus and monticola. Hair 3-ШІ is generally stronger than 1-Ш or 5-III. The 
larva of deserticola is unpigmented and hair 12-I is present. It can also be dis- 
tinguished by single hairs I-VIII and 1-X and fewer comb scales (7-11) than in 
the other species. 

BIONOMICS. Little is known of the habits of deserticola. The larvae have been 
collected in treeholes in sycamores (Platanus racemosa), cottonwoods (Populus fre- 
montii), live oak (Quercus engelmannii, Q. wislizenii) and scrub oak (Q. turbinella), 
and in association with sierrensis and Orthopodomyia signifera. In the Little San 
Bernardino Mountains, deserticola has been taken from scrub oak holes less than 
1 cm in diameter and holding less than 20 ml of water. In 2 instances larvae 
were removed from rotholes to which the only opening was the gallery of a beetle 
larva. When larvae of deserticola and sierrensis were reared together in the labor- 
atory, the rate of development of deserticola was much slower, but it is not known 
whether deserticola is competitively inferior to sierrensis or has an intrinsically 
slower growth rate. Nothing is known of the habits of the adults. 

DISTRIBUTION (fig. 1). Aedes deserticola is known from the western portions 
of the Mojave and Colorado Deserts, the interior slopes of the Transverse and Pen- 
insular ranges and the Little San Bernardino Mountains. Material examined: 1703 
specimens; 216 males, 203 females, 951 larvae, 333 pupae; 169 individual rear- 
ings (155 larval, 14 incomplete). 

UNITED STATES 

California. Los Angeles Co.: Mt. Emma Rd., 1 mi E Angeles Forest Hwy., 21 Mar 1969, HA, 
TJZ, LTN (HA-2-69), 1 IpM (4), 4 M, 17 F [UTAH]. Littlerock (5 mi SW), 4 Apr 1964, TJZ 
(UCLA 503), 3 M, 5 F, 144 L [UCLA]; same data, 4 Feb 1969 (UCLA 516), 2 IpM (516-10,34), 
17 IpF (516-35-51), 1 Ip (516-31), 17 M, 38 P, 85 L [UCLA]; same data (F, gen. from lab 
colony) (UCLA 516A), 4 IpM (5164-11-14), 7 IpF (516A-10,16-20,22), 2 Ip (516A-21,23), 51 M, 
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53 F [UCLA]; same data (F, gen. from lab colony) (UCLA 516B), 8 IpM (516B-10,11,13-18), 
2 1р (516B-12,19), 240 L [UCLA]; same data (UCLA 517), 4 IpM (517-30,31,33,34), 17 lpF 
(517-35-39,41-43,45-53), 1 lp (517-40), 18 M, 14 F, 39 P, 102 L [UCLA]; same data (UCLA 
522), 4 IpM (522-10-13), 4 IpF (522-15-17,19), 11 M, 4 F, 13 P, 8 L [UCLA]. Pearblossom (8 
mi SE), 4 Feb 1969, TJZ (UCLA 518), 2 IpM (518-21,25), 3 IpF (518-28-30), 8 L [UCLA]; 
same data, 12 Mar 1969, TJZ, DWH (UCLA 530), 1 IpM (530-12), 4 IpF (530-10,11,14,15), 1 M, 
1 F, 2 P, 1 L [UCLA]. Riverside Co.: Anza (11 mi E, Santa Rosa Mts.), 6700 ft, 20 July 1970, 
TJZ (UCLA 574), 1 IpM (574-21) [UCLA]. Joshua Tree Natl. Mon., Juniper Flats, 4900-5100 
ft, 17 Mar 1969, TJZ, DWH (UCLA 539), 18 IpM (539-10-27), 5 IpF (539-28-32), 15 M, 12 F, 
32 P, 119 L [UCLA]; same data (UCLA 545), 4 IpM (545-10,11,16,17), 3 IpF (545-14,18,19), 
3 Ip (545-12,13,15), 2 M, 4 F, 6 P, 4 L [UCLA]; same data (UCLA 546), 2 IpM (546-10,12), 
1 IpF (546-14), 3 Ip (546-11,13,15) [UCLA]. Joshua Tree Natl. Mon., Hidden Valley, 20 May 
1946, A.L. Melander, 1 F [USNM]. San Bernardino Co.: Yucca Valley (6.5 mi NW), 4400 ft, 
18 Mar 1969, TJZ, DWH (UCLA 544), 3 IpM (544-10,11,13), 2 IpF (544-14,15), 1 Ip (544-12) 
[UCLA] ; same data (UCLA 548), 1 IpM (548-13), 4 IpF (548-10-12,14) [UCLA]. Yucca Valley 
(9 mi NW), 4600 ft, 18 Mar 1969, TJZ, DWH (UCLA 547), 1 L [UCLA]. San Diego Co.: 
Banner Canyon (5 mi E Julian), 12 Feb 1969, TJZ (UCLA 527), 13 IpM (527-23-25,27-32,34, 
37-39), 15 IpF (527-22,26,33,35,36,40-49), 24 M, 7 F, 34 P, 71 L [UCLA]; same data (UCLA 
528), 2 IpM (528-20,21), 3 IpF (528-22,24,25), 1 Ip (528-23) [UCLA]. 


5. Aedes (Ochlerotatus) sierrensis (Ludlow) 
Figs. 1,2,12,13 


1905.  Taeniorhynchus sierrensis Ludlow, 1905:231-232. TYPE: Lectotype female, Three Rivers, 
Sierra Nevada (Tulare Co.), California, U.S.A., E.J. Bingham [USNM; designation by 
Stone and Knight, 1956:225]. 


Aedes (Ochlerotatus) sierrensis of Belkin and McDonald (1957:191); Myers (1967:805); Zavortink 
(1970:1); Lunt and Nielsen (1971:110). 

Aedes varipalpus of Dyar (1907:125; 1917a:18; 1917b:99; 1919:39; 1920a:19); Howard, Dyar 
and Knab (1913:plates 31,75); Matheson (1929:139,233); Reeves (1940:39); Stage, Gjullin 
and Yates (1952:60,74). 

Aedes sierrensis of Nielsen, Linam and Rees (1963:426); Nielsen, Arnell and Linam (1967:75); 
Nielsen, Linam, Arnell and Zavortink (1968:362). 

Aedes (Finlaya) sierrensis of Rohlf (1963:802); Trebatoski and Haynes (1969:332); Cupp and 
Horsfall (1969:51). 

Aedes varipalpus in part of Howard, Dyar and Knab (1917:644); Jenkins and Carpenter (1946: 
39); Peyton (1956:220); Richards, Nielsen and Rees (1956:14). 

Aedes (Finlaya) varipalpus of Matheson (1944:188,291). 

Aedes (Finlaya) varipalpus in part of Edwards (1932:154); Carpenter and LaCasse (1955:257). 

Aedes (Taeniorhynchus) varipalpus of Dyar (1918:74; 1920b:171; 1928:214,524); Hearle (1926: 
53). | 

Aedes (Taeniorhynchus) varipalpus in part of Dyar (1918:74; 1922:86). 

Aedes (Culicelsa) varipalpus of Freeborn (1926:416). 

Grabhamia varipalpus of Dyar (1905a:48; 1905b:53). 

Culex varipalpus of Dyar (1904a:39; 1904b:90); Blaisdell (1906:107). 

Culicada varipalpus of Felt (1905:447). 

Taeniorhynchus (?) sierronsis of Theobald (1910:432). 


FEMALE (fig. 2). Wing: 3.50 mm. Proboscis: 2.30 mm. Forefemur: 1.75 mm. 
Abdomen: about 2.85 mm. Head: Erect scales yellow on vertex, dark laterally. 
Proboscis entirely dark scaled or occasionally with scattered white scales ventral- 
ly. Palpus often with a few white scales on apex of segment 1. Thorax: Meso- 
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notum with broad, dense patch of narrow golden scales from anterior promon- 
tory to near prescutellar space or with narrow line of golden scales along acros- 
tichal line from anterior promontory to near prescutellar space, golden scales be- 
ing reduced in number laterad to acrostichal line but forming indistinct line just 
mesad to anterior dorsocentral line; lateral prescutal white scales relatively sparse; 
outer posterior dorsocentral line broad anteriorly, composed mostly of white scales 
with a few golden scales, narrowed posteriorly and composed of yellow scales; 
patches between outer posterior dorsocentral line and supraalar line relatively in- 
conspicuous, golden anteriorly, white or yellow posteriorly. Acrostichal bristles 
dark. Pleural setae reduced; ppn with narrow dark scales anteriorly and broader 
white scales in sparse patch posteriorly, scales becoming more dense posteroven- 
trally, 5-8 mixed light and dark setae posteriorly; ppl with 10-15 light setae; ssp 
without setae; pcx without scales; lower mep scale patch compact, scales not reach- 
ing ventral 0.33 of sclerite. Hindtarsal segment 1 with broad basal and apical white 
rings, white scales occupying 0.4 of segment; hindtarsal segment 4 with broad 
ring of white scales on basal 0.3 of segment and a few white scales apically. Wing 
with white scales on base of C reduced. 

MALE. Wing: 2.80 mm. Proboscis: 2.25 mm. Forefemur: 1.65 mm. Abdomen: 
about 2.55 mm. Proboscis entirely dark scaled or often, in specimens with white 
scales over joint between palpal segments 2 and 3, with scattered white scales 
ventrally from basal 0.25-0.60, these rarely forming indistinct ring. Palpus with 
or without white scales over joint between segments 2 and 3. 

MALE GENITALIA (fig. 12). Segment IX: Tergite lobe with 4-7 (2-9) setae. 
Sidepiece: Length 3.0 of width at middle; basal 0.75 of dorsal surface covered 
with short bristles, apical 0.25 with strong bristles; tergomesal margin with num- 
erous short, stout bristles; basal tergomesal lobe with dense patch of strongly de- 
veloped, apically curved setae. Claspette: Stem moderately curved, length 4.0 of 
width; filament slightly longer than stem, bluntly recurved at apex; connection 
between claspettes nearly horizontal but with median emargination. Clasper: Slight- 
ly curved apically; spiniform 0.25 of clasper length. — 

PUPA (fig. 12). Abdomen: 3.25 mm. Trumpet: 0.44 mm. Paddle: 0.83 mm. 
Cephalothorax: Light brown, darker dorsally; trumpet amber; metanotum light 
brown, haltere cases lighter. Abdomen: Light brown, anterior segments darker, 
especially mesally. Hair 1-II usually double; 1-IV usually slightly stronger than 
I-III and 1-V. Hair 5-III subequal to 1-III and weaker than 3-III. Hair 5-VI weak- 
er than 5-IV,V which are subequal. Hair 7-V usually double. Paddle: Apex emar- 
ginate, occasionally rounded; length 1.6-1.8 of width. 

LARVA (fig. 13). Head: 0.82 mm. Siphon: 0.83 mm. Saddle: 0.28 mm. Tho- 
rax: Integument pigmented, living larva gray in color. Hair 7-P usually double, 
rarely triple. Abdomen: Integument as on thorax. Hair 1 weaker and with more 
branches than hair 13 on segments II-V. Hair 6 double (2,3b) on segments I-IV, 
double on V and single on VI. Hairs 7-ГП moderately developed, subequal to 
or weaker than hair 10 on corresponding segment. Hair 12-I present. Segment 
VIII: Hair 1 usually 4b (2-5); hair 3 usually 4b (3-5). Comb scales 14-20 (7-24), 
in irregular double or triple row. Siphon: Index 2.7-3.3; sides nearly parallel, not 
sharply reduced in diameter apically. Pecten teeth 12-14 (8-19); restricted to basal 
0.30 (0.23-0.30) of siphon. Hair 1-S usually triple (3,4b), 0.35-0.40 from base 
of siphon. Anal Segment: Hair 1-X usually double (1-3b). Gills 3.0-4.0 of saddle 
length. 

SYSTEMATICS. Adults of sierrensis differ from the remaining members of the 
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group primarily in the reduction of pleural setae, the broad basal white ring on 
hindtarsal segment 4, the absence of the ventral white streak on the male pro- 
boscis, and the male genitalia. The sidepiece of the male genitalia is relatively 
short and stout; the basal 0.75 of the dorsal surface is covered with short hairs 
(the remaining members of the group have long hairs and scales on the lateral 
0.33 of the dorsal surface); the tergomesal margin has numerous short, strong 
hairs (bare in the remaining species); and the basal tergomesal lobe is charact- 
erized by a dense patch of strongly developed setae (in contrast to the single 
strong seta of the other members of the group). The clasper of sierrensis is rel- 
atively short and not strongly curved apically and the claspette is relatively short 
and thick. The pupa of sierrensis differs from the remaining members of the group 
in the shape of the paddle; the dark pigmentation of the abdomen on the first 
4 or 5 segments; hair 3-III stronger than 1-III or 5-III, 1-IV stronger than 1-III,V, 
and 5-VI weaker than 5-IV,V. The larva of sierrensis is pigmented and light gray 
in color. Hair 12-I is present. It shows a slight reduction in the development of 
some setae, primarily hairs 1,13-I-V and 7-LII, an increase in the number of comb 
scales (usually 14-20) and a relatively long, narrow siphon. 

There is considerable variation in the ornamentation of the adults of sierrensis. 
Southern populations are characterized by the presence of a white patch of scales | 
over the joint between segments 2 and 3 of the male palpus. All material ex- 
amined from the Transverse and Peninsular Mountain Ranges of southern Califor- 
nia exhibit this character and in collections from the South Coast Range of San 
Luis Obispo and southern Monterey Counties some males lack the patch and others 
have a small one. All material from northern Monterey County, the San Joaquin 
Valley and the Sierra Nevada (including the Tehachapi Range) is without the white 
scale patch. The density of the golden scales on the anterior mesonotum is an 
extremely variable character in sierrensis, ranging from a uniformly very dense 
condition to a reduction in golden scales just laterad of the acrostichal line which 
results in 3 golden stripes rather than a broad golden patch. The latter condition 
approaches that found in laguna. A reduction in golden scales is common in sier- 
rensis from the eastern Transverse Ranges and Peninsular Ranges of California, 
and is found, although to a limited extent, in specimens from throughout the 
entire range of the species. 

Much of the present distribution of sierrensis has occurred in relatively recent 
geological time. Most of the area of the present northern and eastern range of 
sierrensis was glaciated during the most recent Pleistocene glacial advance when 
the Cordilleran Ice Sheet pushed southward from Canada covering much of the 
northern Rocky Mountains west of the Continental Divide, much of the Colum- 
bia Plateau and the coastal mountain ranges of British Columbia, Washington and 
Oregon. This area must then have been invaded by sierrensis since the Pleisto- 
cene, probably within the last 15,000 to 20,000 years. The northern Utah popu- 
lation of sierrensis is located in the Great Basin with no drainage connection 
to the Columbia system. It is probable that sierrensis invaded the Great Basin 
at the maximum extent of Lake Bonneville, a pluvial lake covering the eastern 
Great Basin, when there was an outlet to the Snake River in southeastern Idaho. 

BIONOMICS. Females of sierrensis are avid biters of humans in central and 
northern California, constituting a major pest species in localized areas and the 
object of control programs. However there is some evidence that populations of 
sierrensis in Utah, southern California and British Columbia are not readily at- 
tracted to humans. Nothing is known of the natural hosts for this species other 
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than man, although in the laboratory it will readily feed on rabbits and chickens. 
Aedes sierrensis has been shown to be capable of transmitting Western Equine 
Encephalitis under laboratory conditions (Stage, Gjullin and Yates, 1952). Mating 
usually occurs near the host. Males of sierrensis are attracted to the host animal 
where they await the arrival of females and mating takes place in the air or while 
the females are taking a blood meal. 

Larvae of sierrensis are found exclusively in treeholes or situations resembling 
treeholes. They seem to have no preference for any particular species of tree and 
are found wherever suitable treeholes form. In the extensive forests and wood- 
lands of the Pacific Coast, sierrensis is found in a wide variety of trees, but in 
the eastern, more arid regions of its range, it is found exclusively in riverine sit- 
uations in cottonwood (Populus). Aedes sierrensis has been collected in associ- 
ation with deserticola and Orthopodomyia signifera in California and with Aedes 
hendersoni Cockrell, 1918 in British Columbia, Montana and eastern Oregon. 

Eggs are laid singly on the sides of treeholes above the water line. Hatching 
occurs when water in the treeholes rises to flood the eggs, although there is evi- 
dence that eggs may drop off the sides of the hole into the water. As in the 
case with the other members of the Varipalpus Group and treehole aedines in 
general, not all eggs hatch the first time they are flooded, some hatching only 
after repeated wetting and drying. Judson, Hokama and Kliewer (1966) in studies 
on the embryogeny and hatching of sierrensis eggs determined that 9-15 days are 
required for embryonation and that the egg had an uncommonly thick chorion 
and serosal cuticle. A strong hatching stimulus, an unusually low level of dissolved 
oxygen, was shown to be necessary for eclosion. Eggs will hatch at very low tem- 
peratures as Arnell has observed first instar larvae in treeholes nearly filled with 
ice. The rate of larval development varies with temperature with complete devel- 
opment from egg to adult varying from as little as 14 days or as long as several 
months. Larvae hatched by early fall rains in California will often not pupate in 
significant numbers until early spring. This period of dormancy is apparently re- 
lated to photoperiod as changes in temperature under laboratory conditions fail 
to have any effect. Cold temperatures apparently retard pupation. In Utah, no 
pupae of sierrensis have been found later than October when water temperatures 
drop below approximately 50° F, even though larvae have been found through- 
out the winter in treeholes covered with several inches of ice and with water tem- 
peratures as low as 30° F. Pupation begins almost immediately after these larvae 
are brought into the laboratory and the water temperature is raised. In the milder 
climates of the Pacific Coast larvae are unable to survive prolonged periods of 
freezing temperatures. 

DISTRIBUTION (fig. 1). Aedes sierrensis has the most extensive range of all 
the members of the group. It has been collected throughout the Pacific Coast 
drainage systems from southern California to British Columbia including Montana 
and Idaho, the desert margins of southern California, the eastern slope of the 
Sierra Nevada in California and Nevada and the Great Basin in northern Utah. 
Material examined: 10,504 specimens; 1904 males, 1433 females, 5014 larvae, 
2153 pupae; 637 individual rearings (505 larval, 107 pupal, 25 incomplete). 

CANADA 

British Columbia. Caulfeild, 19 July 1919, Eric Hearle, 3 Е [USNM]. Harrison, 20 June 
1919, Eric Hearle, 1 M, 1 F [USNM]. Karemos (4 mi W), 4 Aug 1968, LTN (UCLA 647), 3 M, 
4 F, 6 L [UCLA-UTAH]. Kaslo, 13 June 1903, H.G. Dyar, 17 M, 14 F, 1 P, 8L, E [USNM] ; 
same data, Apr 1904, 5 L [USNM]. Kelowna, 3 Aug 1968, LIN (UCLA 646), 2 М, 4F, 21 
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[UCLA-UTAH]. Kootenay Lake (S end), 1 Aug 1968, LTN (UCLA 645), 7 F, 2 L [UCLA- 
UTAH]. Mara Lake, 2 Aug 1968, LTN (UCLA 648), 2 M, 5 F, 1 L [UCLA-UTAH]. Mission, 
14 July 1920, H.G. Dyar, 1 F [USNM]. Nanaimo, 6 Aug 1906, Dyar and Caudell, 2 M, 2 F 
[USNM]. Terrace, 13-14 Aug 1919, H.G. Dyar, 6 M, 28 F [USNM]. Vancouver (Stanley Park), 
6 Aug 1906, Dyar and Caudell, 1 M [USNM]. Vancouver Island, 8 Aug, K. Taylor, 5 M, 10 F 
[USNM]. Victoria, 12 Aug 1906, Dyar and Caudell, 3 F [USNM]. Wellington, 8 Aug 1906, 
Dyar and Caudell, 2 F [USNM]. | 
UNITED STATES 

California. Alameda Co.: Berkeley, 16 Mar 1950, R.E. Ryckman, 3 F [USNM]. Oakland, 
20 Mar 1940, Н.Е. Gray, 5 L [UCLA]. Sunol, Dec 1947, W.W. Wirth, 2 P, 57 L [USNM]; same 
data, 4 Feb 1948, 34 L [USNM] ; same data, 24 Mar 1949, 4 M [USNM] . Alpine Co.: Markleeville, 
5526 ft, 22 June 1970, LTN, RN, S.J. Carpenter (HA-17-70), 1 M, 3 F, 4 P, 6 L [UTAH]. 
El Dorado Co.: El Dorado Hills (2.5 mi E), 1000 ft, 5 May 1970, HA, RN (UCLA 680), 3 IpM 
(680-16,19,20), 6 IpF (680-12,15,17,18) [UCLA-UTAH]. Kyburz (3 mi W), 4950 ft, 20 June 
1970, LTN, RN (UCLA 692), 4 IpF (692-14,15,17,20), 1 ip (692-19), 2 M, 6 F, 7 L [UCLA- 
UTAH]. Placerville, 1900 ft, 21 June 1970, LIN, RN (UCLA 693), 1 IpM (693-19), 4 IpF 
(693-13,14,16,18), 6 M, 3 F, 6 L [UCLA-UTAH]. Fresno Co.: Fresno, 13 Apr 1953, 1 M 
[USNM]. Kearney Park, 22 Apr 1954, 1 M [USNM]. Kings Canyon, 9 July 1955, R.X. Schick, 
1 F [UCLA]. Humboldt Co.: Bair's Ranch, Redwood Cr., 11 June 1903, H.S. Barber, 2M, 1 F 
[USNM]. Eureka, 3 June 1903, H.S. Barber, 1 M [USNM]. Fieldbrook, 30 May 1903, H.S. 
Barber, 7 M, 2 F [USNM]. Orleans, Dillon Creek, 3 Sept 1933, CCC Survey, 8 F [USNM]. 
Prairie Creek, 10 Aug 1948, W.W. Wirth, 1 M [USNM]. Richardson, 23 July 1954, A.L. Melander, 
6 M, 2 F [USNM]. Willow Creek (3-4 mi W), 9 Sept 1950, J.N. Belkin (UCLA 72), 3 F [UCLA]. 
Kern Co.: Bakersfield, 12 May 1948, D. Brockman, 1 F [UCLA] ; same data, 26 May 1948, 5 F 
[UCLA]. Bakersfield (6 mi NW), 26 May 1948, W.C. Reeves, 4 F [UCLA]. Tehachapi (7.3 mi 
SE), 7 Feb 1969, TJZ (UCLA 525), 5 IpM (525-10-14), 5 ІрЕ (525-15-19), 1 M, 3 P, 3L 
[UCLA]. Locality unknown, 26 Мау 1948, W.C. Reeves, A. Rudnick, 6 Е [UCLA]. Los Angeles 
Co.: Acton (6 mi SW), 11 Dec 1965, TJZ (UCLA 508), 2 L [UCLA]. Agoura, 17 May 1952, 
McDonald, 1 F [UCLA]. Claremont, Baker, 2 F [USNM]. Gorman (10.6 mi E, 1.8 mi NNW 
Hwy. 138), 7 Feb 1969, TJZ (UCLA 523), 1 IpF (523-10), 3 M, 3 P, 2 L [UCLA]. Littlerock 
(5 mi SW), 4 Apr 1964, TJZ (UCLA 503), 1 M, 3 F, 42 L [UCLA]; same data, 4 Feb 1969 
(UCLA 516), 1 ІрМ (516-28), 18 IpF (516-11,13-27,29,30), 53 M, 26 F, 87 P, 90 L [UCLA]; 
same data (UCLA 517), 6 IpM (517-10-15), 14 IpF (517-16-29), 60 M, 99 F, 166 P, 83 L 
[UCLA]; same data (UCLA 522), 2 IpF (522-14,18), 4 F, 5 P, 3 L [UCLA]. Los Angeles, 
1 Feb 1950, G. Heid, 1 M, 1F, 1 L [UCLA]. Malibu Canyon, 3 Mar 1955, J.N. Belkin (UCLA 
158), 1 IpM (158-112), 4 IpF (158-113,116,118,119), 21 M, 1 F, 3 P, 23 L [UCLA] ; same data 
25 Mar 1956, W.A. McDonald, 1 L [UCLA]. Mt. Emma Road, 1 mi E Angeles Forest Hwy., 
21 Mar 1969, HA, LTN, TJZ (HA-2-69), 5 IpM (3,5,8,9,12), 8 IpF (1,6,7,10,11,13-15), 2M, 33 F 
[UTAH]. Pasadena, Arroyo Seco, 22 May 1906, Dyar and Caudell, 2 F [USNM]. Pearblossom 
(4 mi SE), 3600 ft, 12 Mar 1969, TJZ (UCLA 533), 1 IpM (533-10), 146 L [UCLA] ; same data 
(UCLA 532), 18 L [UCLA]. Pearblossom (4.5 mi SE), 3700 ft, 12 Mar 1969, TJZ (UCLA 531), 
1 IpM (531-10), 1 IpF (531-11), 34 L [UCLA]. Pearblossom (5 mi SE), 4 Feb 1969, TJZ 
(UCLA 518), 1 IpM (518-13), 15 IpF (518-10-12,14-20,22-24,26,27), 58 M, 17 F, 70P,81L 
[UCLA] ; same data (UCLA 519), 12 IpM (519-10-13,15,17,18,21-23,25,29), 8 IpF (519-14,16, 
19,20,24,26-28), 262 M, 51 F, 347 P, 864 L [UCLA]. Pearblossom (6.5 mi SE), 4100 ft, 12 Mar 
1969, TJZ (UCLA 530), 1 IpF (530-13), 159 L [UCLA]. San Gabriel River, 29 June 1915, 
C.F. Adams, 1 M, 1 F [USNM]. Santa Monica Mts., Fall 1951, 17 P [UCLA]; same data, 
11 Mar 1954, 3 L [UCLA]; same data, 2 Mar 1957, J. Pumphrey, 14 M, 10 F [UCLA] ; same 
data, 12 Apr 1957, Bimantoro, 6 M [UCLA]. Sepulveda Canyon, 3 Mar 1956, W.A. McDonald 
(UCLA 182), 4 M, 2 F, 31 P [UCLA]. Soledad Canyon, 20 Mar 1955, W.A. McDonald (UCLA 
162), 4 IpM (162-109,125,135,137), 7 ІрЕ (162-100-114,126,128), 18 pM (162-101-105,107, 
115-119,121,123,124,130,132-134), 5 pF (162-106,108,120,122,131), 1 M, 12 P, 5 L [UCLA]. 
Tapia Park, 11 Mar 1954, 5 L [UCLA]; same data, 7 May 1954, 35 P, 7 L [UCLA]; same data, 
4 Apr 1954, J.N. Belkin (UCLA 102), 1 IpM (102-104), 13 IpF (102-101,102,105-108,110-116), 
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1 Ip (102-103), 1 L [UCLA]; same data, 7 Apr 1954, J.N. Belkin and W.A. McDonald, 3 L 
[UCLA]; same data, 19 Oct 1963, TJZ (UCLA 417), 4 IpM (417-10,13,15,19), 5 IpF (417-12, 
14,16-18), 10 M, 2 F, 9 L [UCLA]; same data, 17 Dec 1963 (UCLA 491), 4 M, 3 F [UCLA]; 
same data (UCLA 489), 3 M, 3 F [UCLA]; same data, 2 Dec 1967 (UCLA 433), 2 IpM (433- 
12,14), 15 IpF (433-11,13,14,16-20,22-24,26,29), 3 Ip (433-10,20,25), 101 M, 34 F, 150 P, 
665 L [UCLA]. Westwood Hills, 1 Feb 1950, 13 M, 4 F [UCLA]; same data, 6 May 1955, C. 
Blodgett, 1 F [UCLA]. Locality unknown, 22 Mar 1952, 19 L [UCLA]. Marin Co.: Ft. Baker, 
6 Apr 1953, Schuessler, 1 M, 4 F [UCLA]. Mill Valley, CCC Survey, 3 F [USNM]. Muir Woods 
State Park, 24 Feb 1952, 1 F [UCLA]. Mariposa Co.: El Portal, 12 May 1916, H.G. Dyar, 1 F 
[USNM]. Yosemite, 16 May 1916, H.G. Dyar, 71 M, 23 F [USNM]. Yosemite Natl. Park, S 
entrance, 4800 ft, 13 Sept 1969, HA, LTN (UCLA 668), I M [UCLA]. Yosemite Natl. Park, 
Yosemite Valley, 21 July 1954, W.A. McDonald, 1 F [UCLA] . Mendocino Co.: Orr's Hot Springs, 
July 1921, Dorothy Dyar, 1 M [USNM]. Monterey Co.: Hunter-Liggett Mil. Res., W boundary, 
20 mi W Lockwood, 1600 ft, 27 Oct 1971, HA (UCLA 590), 5 ІрМ (590-13-15,24,27), 13 ІрЕ 
(590-10-12,16-19,21-23,25,26,29), 2 Ip (590-20,28), 11 M, 25 P, 40 L [UCLA]. Toro Regional 
Park, 5 mi W Salinas, 50 ft, 27 Oct 1971, HA (UCLA 589), 9 IpM (589-14,16,17,19,21,24,25, 
28,29), 11 ІрЕ (589-10-13,15,18,20,22,23,26,27), 1 lp (589-22), 10 M, 1 F, 26 P, 121 L [UCLA]. 
Napa Co.: Bothe-Napa Valley State Park, 500 ft, 16 Sept 1969, HA, LTN, S.J. Carpenter (UCLA 
670), 2 ІрМ (670-15,16), 8 ІрЕ (670-11-14,17-20), 14 М, 36 F, 12 P, 26 L [UCLA-UTAH]. 
Orange Co.: Irvine Park, 24 June 1949, 1 M, 3 Е [UCLA]. Los Alamitos, 4 July 1949, 3 M, 6 F 
[UCLA]. Placer Co.: Auburn, 20 Oct 1918, L. Bruner, 1 F [USNM]. Lake Tahoe, 15 Aug 1915, 
H.G. Dyar, 1 M, 2 F [USNM]. Plumas Co.: Chester, July 1957, C.L. Hogue, 1 F [UCLA]. 
Riverside Co.: Aguanga (7 mi NW), 3 Feb 1966, TJZ (UCLA 292), 6 IpM (292-10-12,15,16,20), 
3 IpF (292-14,18,19), 16 pM (292-30,31,100,102-114), 24 M, 5F, 34 P, 80 L [UCLA]. Anza 
(11 mi E, Santa Rosa Mts.), 6700 ft, 20 July 1970, TJZ (UCLA 574), 1 pM (574-20) [UCLA]. 
Elsinore (11 mi SW), 12 Feb 1964, TJZ (UCLA 501), 1 ІрМ (501-10), 3 M 1 F, 2 L [UCLA]. 
Idyllwild, 30 May 1939, 1 F [UCLA]; same data, 18 June 1952, 1 F [UCLA]. Idyllwild (11.5 mi 
N), 5000 ft, 2 Nov 1971, HA (UCLA 592), 8 IpM (592-10,15,17,21-23,28,29), 10 IpM (592-12-14, 
16,18-20,24-26), 2 Ip (592-11,27), 42 M, 8 F, 57 P, 123 L [UCLA]. Banning (6 mi S), 4000 ft, 
2 Nov 1971, HA (UCLA 591), 8 IpM (591-14,15,18,19,22,23,27,29), 11 IpF (591-10-13,16,17,21, 
24-26,28), 1 Ip (591-20), 8 M, 8 P, 14 L [UCLA]. San Jacinto Mts., 1 July 1952, J.F. Powers, 2 F 
[UCLA]. Fern Basin, San Jacinto Mts., 15 June 1940, C.D. Michener, 1 F [UCLA]. Sacramento 
Co.: Sacramento, 12 Apr 1948, Е.М. Bohart, 1 M [USNM]. San Bernardino Co.: Cajon Jct. (1 mi 
E), 4 Feb 1969, TJZ (UCLA 520), 1 ІрМ (520-16), 9 IpF (520-10-15,17-19), 13 М, 1 F, 10Р, 52 L 
[UCLA]. Crestline (4 mi NW), 4 Feb 1969, TJZ (UCLA 521), 2 IpM (521-11,14), 8 IpF (521-10, 
12,13,15-19), 37 M, 5 F, 48 P, 113 L [UCLA]. San Diego Co.: Banner Canyon, 5 mi E Julian, 
12 Feb 1969, TJZ (UCLA 526), 4 M, 5 P, 5 L [UCLA] ; same data (UCLA 527), 5 IpM (527-10, 
12-14,17), 6 IpF (527-15,16,18-21), 1 lp (527-11), 76 M, 8 F, 87 P, 505 L [UCLA] ; same data 
(UCLA 528), 4 IpM (528-10-12,14), 6 IpF (528-13,15-19), 11 M, 2 F, 14 P, 91 L [UCLA]; same 
data (UCLA 529), 8 IpM (529-10-14,17-19), 2 IpF (529-15,16), 29 M, 1 F, 36 P, 136 L [UCLA]. 
Barrett Jct., 1 Feb 1966, TJZ (UCLA 287), 6 L [UCLA] ; same data (UCLA 288), 3 IpM (288-10, 
12,15), 2 IpF (288-13,14), 1 Ip (288-11) [UCLA]; same data (UCLA 289), 2 IpM (289-11,15), 
9 1pF (289-10,12-14,16-20), 14 pM (289-100-113), 2 L [UCLA]. Bonsall, 12 Feb 1964, TJZ (UCLA 
498), 10 M, 4 F [UCLA] ; same data (UCLA 499), 2 F [UCLA] ; same data (UCLA 513), 19 M, 11 F, 
14 L [UCLA]. Campo (5.1 mi NE), 1 Jan 1966, TJZ (UCLA 512), 3 L [UCLA]. Campo (4.9 mi 
NE), 2 Feb 1966, TJZ (UCLA 290), 9 ІрМ (290-10-18), 15 pM (290-31-34,100-111,113), 3 pF 
(290-30,112,114), 1 Ip (290-19), 10 M, 4 F, 18 P, 131 L [UCLA]. Jacumba, 2 Feb 1966, TJZ 
(UCLA 291), 5 IpM (291-10,11,13-15), 2 IpF (291-16-18), 13 pM (291-30,100-110,112,113), 3 pF 
(291-31,33,111), 4 M, 10 F, 12 P, 24 L [UCLA]. Pala (0.5 mi W), 3 Feb 1966, TJZ (UCLA 293), 
2 IpM (293-10,18), 7 IpF (293-11,13,16,17,19,31), 17 pM (293-40,41,100-114), 2 pF (293-30,42), 
32 M, 5 F, 43 P, 79 L [UCLA]. Pauma Valley (18 mi SE), 1 Jan 1966, TJZ (UCLA 510), 3 L 
[UCLA]; same data (UCLA 511), 3 L [UCLA]. San Joaquin Co.: Stockton, H.J. Quayle, 1 F 
[USNM]. San Luis Obispo Co.: La Panza Campground, 28 mi E Santa Margarita, 2400 ft, 18 Apr 
1964, TJZ (UCLA 505), 15 M, 14 F [UCLA]; same data, 26 Oct 1971, HA (UCLA 587), 5 IpM 
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(587-13,15,16,20,27), 13 ІрЕ (587-10-12,14,17-19,22-26,28), 2 lp (587-21,29), 13 M, 4 F, 27 P, 
51 L [UCLA]. La Panza Campground (3 mi E), 2500 ft, 26 Oct 1971, HA (UCLA 586), 3 IpF 
(586-10-12) [UCLA] . La Panza Ranger Station, 27 mi E Santa Margarita, 2400 ft, 26 Oct 1971, HA 
(UCLA 588), 7 ІрМ (588-10-13,15-17), 1 Ip (688-14) [UCLA] . San Mateo Co.: La Honda, 26 Mar 
1949, F. Prince, 15 M, 2 F [UCLA]. Santa Barbara Co.: Santa Barbara (2 mi N), 50 ft, 25 Sept 
1971, HA (UCLA 583), 2 IpM (583-13,15), 3 IpF (583-11,12,17), 2 Ip (583-10,14) [UCLA]. Sol- 
vang (5.5 mi SW), 700 ft, 25 Sept 1971, HA (UCLA 584), 3 IpM (584-18,23,32), 27 ІрЕ (584- 
10-17,19-22,24-31,33-39), 11 M, 2 F, 37 P, 129 L [UCLA]. Santa Clara Co.: Palo Alto (Stanford), 
23 June-7 July 1903, 4 M, 9 F [USNM] ; same data, 27 Dec 1965, TJZ (UCLA 509), 2 L [UCLA]. 
San Jose, 2 Mar 1941, W.C. Reeves, 8 M [UCLA]. Santa Cruz Co.: Big Basin, 18 July 1954, A.L. 
Melander, 3 M [USNM]. Shasta Co.: Hazel Creek, 9-10 Sept 1933, CCC Survey, 14 F [USNM]. 
McArthur-Burney Falls St. Park, 3000 ft, 18 Sept 1969, HA, LTN (UCLA 671), 4 IpM (671-11, 
14,16,19), 6 1pF (671-12,13,15,17,18,20), 12 M, 13 F, 3 L [UCLA-UTAH] . Siskiyou Со. : Dunsmuir, 
19 July 1906, Dyar and Caudell, 5 F [USNM]. Sonoma Co.: Monte Rio, 16 Feb 1952, 6 M 
[UCLA]. Tehama Co.: Corning, 2 Apr 1957, R. Gifford, 3 F [UCLA]. Tulare Co.: Sequoia Natl. 
Park, Heather Lake, 8 Aug 1949, W.W. Wirth, 1 M [USNM]. Three Rivers, 800 ft, 13 Sept 1969, 
HA, LTN (UCLA 669), 3 ІрМ (669-16-18), 7 ІрЕ (669-11-15,19-21), 28 M, 33 Е, 12 P, 34 L 
[UCLA-UTAH] ; same data, E.J. Bigham, 1 M, 10 F [USNM]. Tuolumne Co.: Yosemite Natl. Park, 
Tuolumne Grove, 22. July 1954, W.A. McDonald, 2 F [UCLA]. Ventura Co.: Lake Piru, 9 Feb 
1964, TJZ (UCLA 496), 119 M, 39 F, 27 P, 68 L [UCLA] ; same data (UCLA 418), 2 M [UCLA]. 
Yolo Co.: Davis, 2 June 1952, A.D. Telford, 16 L [USNM] . County Unknown: Nice, 22 Feb 1942, 
A.W. Lindquist, 1 M, 1 P, 4 L [USNM]. Taylor Park Estates, 15 Feb 1952, 1 Е [UCLA]. Locality 
Unknown: Dyar and Caudell, 5 M, 2 F [USNM]. 

Idaho. Bingham Co.: Firth, 4550 ft, 13 June 1970, HA (UCLA 690), 1 ІрМ (690-19), 4 IpF 
(690-11,13,14,17), 1 1р (690-12), 17 M, 39 Е, 14 L [UCLA-UTAH] . Blaine Co.: Bellevue (2.5 mi 
S), 5300 ft, 25 July 1969, ҮНІ, (UCLA 672), 2 IpM (672-13,14), 3 IpF (672-11,12,17), 10M, 2 F 
[UCLA-UTAH]. Ketchum (6 mi N), 6200 ft, 28 July 1968, LTN (UCLA 644), 4 M, 5 F,2P,2L 
[UCLA-UTAH]. Bonner Co.: Clark’s Fork, 2100 ft, 17 Aug 1967, HA, LTN, JHL (UCLA 642), 1 M, 
1 F,6P,4L [UCLA-UTAH]. Bonneville Co.: Swan Valley (5 mi S), 5400 ft, 25 Aug 1968, HA, LTN 
(UCLA 665), 4 F, 4 L [UCLA-UTAH]. Custer Co.: Challis (12 mi NE), 5200 ft, 13 June 1970, HA 
(UCLA 689), 3 IpM (689-15,17,18), 7 IpF (689-11-14,16,19,20), 23 M, 18 F, 18 L [UCLA-UTAH]. 
Lemhi Co.: North Fork (1 mi S), 3900 ft, 4 Aug 1965, HA (UCLA 655), 1 M, 3 F [UCLA-UTAH]. 
Madison Co.: Heise Hot Springs, 5200 ft, 26 Aug 1968, HA, LTN (HA-20-68), 1 M, 3 F [UTAH]. 
Thornton, 4800 ft, 26 Aug 1968, HA, LTN (UCLA 666), 3 M, 18 F, 6 L [UCLA-UTAH]. 

Montana. Flathead Co.: West Glacier Park, 26 Aug 1959, LTN, 1 F [UTAH]. Granite Co.: 
Drummond (2 mi S), 16 Aug 1967, HA, LTN, JHL (UCLA 640), 4 М, 9 F [UCLA-UTAH]. Hall 
(6 mi S), 4450 ft, 16 Aug 1967, HA, LTN, JHL (UCLA 639), 5 M, 11 Е [UCLA-UTAH] . Lake Co.: 
Flathead Lake, MSU Biol. Sta., 3000 ft, 12 July 1951, LTN, 2 F [UTAH]. Missoula Co.: Missoula 
(27 mi E), 3675 ft, 16 Aug 1967, HA, LTN, JHL (UCLA 641), 9 M, 4 F [UCLA-UTAH] . Ravalli 
Co.: Corvallis, 27 June 1948, Jenkins, 1 M, 1 F [UCLA]. Hamilton, 3500 ft, 12 June 1970, HA 
(UCLA 688), 9 IpF (688-12-14,16-20), 1 IF (688-15), 16 M, 28 F, 33 L [UCLA-UTAH]. 

Nevada. Douglas Co.: Glenbrook, 6200 ft, 25 Aug 1915, H.G. Dyar, 1 M, 1 F [USNM]; same 
data, 5 May 1970, HA, RN (UCLA 679), 1 IpM (679-11), 2 IpF (679-12,18), 1 Ip (679-16), 1L 
[UCLA-UTAH]. 

Oregon. Benton Co.: Corvallis (9 mi N, Berry Creek), 6 June 1959, 5 M [USNM] . Douglas Co.: 
Roseburg, 21 Aug 1955, 2 M, 2 F [USNM]. Jackson Co.: Prospect, 26 May 1921, H.G. Dyar, 1 M 
[USNM] ; same data, 1 June 1921, 1 M [USNM]. Lincoln Co.: Saddleback Mtn., 4 July 1959, 
J.C. Dirks-Edmunds, 1 M [USNM] ; same data, 11 July 1959, 2 F [USNM] ; same data, 25 July 
1959, 2 M, 1 F [USNM]; same data, 15 Aug 1959, 1 F [USNM]; same data, 18 June 1960, 1 M, 
2 F [USNM]; same data, 16 July 1960, 2 M, 4 F [USNM]; same data, 6 Aug 1960, 1 M, 2 
Е [USNM] ; same data, 27 Aug 1960, 1 M [USNM] ; same data, 24 June 1961, 1 M, 2 Е [USNM]; 
same data, 30 June 1961, 1 M [USNM] ; same data, 8 July 1961, 3 M, 1 F [USNM] ; same data, 
9 July 1961, 1 M [USNM]. Marion Co.: Detroit, 21 May 1924, H.G. Dyar, 1 M, 2 F [USNM]; 
same data, 7 June 1970, HA (UCLA 686), 2 IpM (686-11,16), 6 IpF (686-12-15,17,20), 23 M, 6 F, 
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6 L [UCLA-UTAH]. Mill City, 23 May 1924, H.G. Dyar, 1 M [USNM]. Stayton (1 mi N), 200 ft, 
7 June 1970, HA (UCLA 687), 2 ІрМ (687-12,13), 5 ІрЕ (687-11,14,16,17), 1 lp (687-20), 20M, 
60 F, 6 L [UCLA-UTAH]. Tillamook Co.: Rockaway, 27 June 1920, L.P. Rockwood, 25 M 
[USNM]. Umatilla Co.: Pendleton (2 mi E), 1070 ft, 18 Aug 1967, HA, LTN, JHL (UCLA 
643), 4 M, 14 F, 5 P, 3 L [UCLA-UTAH]. 

Utah. Weber Co.: Riverdale, 4300 ft, 4 Oct 1970, HA (UCLA 697), 4 ІрМ (697-11,13,15,17), 1 
IpF (697-16), 1 lp (697-19), 12 M, 36 F, 20 P, 66 L [UCLA]. Trout Springs (3 mi E), 4725 ft, 
13 May 1970, LTN (UCLA 685), 6 M, 7 F [UCLA]. 

Washington. Chelan Co.: Stevens Pass, 25 June 1955, J.N. Belkin, 1 M [UCLA]. Clallam Co.: 
Lake Crescent, 3 Sept 1934, A.L. Melander, 2 Е [USNM] . Jefferson Co.: Clearwater, 4 June 1934, 
CCC Survey, 10 M, 2 Е [USNM]. Olympic Natl. Park, Hoh Ranger Station, 4 Aug 1955, LTN, 1 M, 
1 F [UCLA]. Quilcene, 20 Aug, R.C. Shannon, 1 Е [USNM]. King Co.: Kent, 30 June 1909, 
Burke, 2 M, 2 F [USNM]. Seattle, 31 July 1906, Dyar and Caudell, 2 F [USNM]; same data, 
17 July 1917, H.G. Dyar, 1 M [USNM]. Lewis Co.: Morton, 10 July 1931, C.M. Gjullin, 1 F 
[USNM]. Mason Co.: Belfair, 23 May 1934, CCC Survey, 1 M [USNM]. Hoodsport, 7 July 1920, 
Н.С. Dyar, 2 M, 4 Е [USNM]. Lake Cushman, 27 June 1917, Н.С. Dyar, 6 M, 1 Е [USNM]; 
same data, 4 July 1920, 14 M, 4 F [USNM]. Okanagan Co.: Okanagan, 19 July 1920, H.G. Dyar, 
1 F [USNM]. Pierce Co.: Ashford, 4 Aug 1906, Dyar and Caudell, 3 F [USNM] ; same data, 9 June 
1921, H.G. Dyar, 3 M, 1 F [USNM]. San Juan Co.: Orcas Island, Mt. Constitution, 7 July 1905, 
J.M. Aldrich, 2 M [USNM]. Friday Harbor, 28 Мау 1906, J.M. Aldrich, 2 M, 1 Е [USNM]. Skagit 
Co.: Guemes Island, 13 July 1906, J.M. Aldrich, 1 M [USNM]. Skamania Co.: Columbia River, 
May 1930, Sam Samson, 8 P, 20 L [USNM] . Snohomish Co. : Stanwood, 5 Aug 1925, A.L. Melander, 
1 F [USNM]. Sultan Basin, 2 Sept 1933, CCC Survey, 5 F [USNM]. Walla Walla Co.: Walla Walla, 
2-6 July 1922, A.L. Melander, 1 F [USNM]; same data, 18 Aug 1923, 1 F [USNM]. County 
Unknown: Canyon Creek, 26 July 1925, A.L. Melander, 8 F [USNM]. 

NO DATA 
1 M, 5 F [USNM]. 


FIGURES 


Distribution of the Varipalpus Group 
Mesonotal scale pattern of the Varipalpus Group species 
Aedes (O. ) laguna; male genitalia and pupa 
Aedes (О. ) laguna; larva 

Aedes (O.) monticola; male genitalia and pupa 
Aedes (O.) monticola; larva 

Aedes (0.) varipalpus; adult morphology 
Aedes (О. ) varipalpus; male genitalia and pupa 
Aedes (O. ) varipalpus; larva 

10. Aedes (O.) deserticola; male genitalia and pupa 
11. Aedes (O.) deserticola; larva 

12. Aedes (O.) sierrensis; male genitalia and pupa 
13. Aedes (O.) sierrensis; larva 


ee pmi 


[Fîg.1 


OCHLEROTATUS 


Varipalpus Group 


—— A | 
—^—-r----Varipalpus 
i j HY pap 
SIerrensis 


deserticola 


4 DE An, 


PN W. 7 


1.0 


iw’ monticola 
ШҮ 


OCHLEROTATUS 
Varipalpus Group 


@ dark brown to black 


FA 


r ^ pi 
fa ШІ! | 
| Y ees 


u jui Wy EY 
[3 ` 
ŻA Wl byer we IN 


Ut Vit the 
ae (on N 


på A 
MAANA i 
NO FA | i} ( 


1.0 
1.0 


> sierrensis 


So. California 


sierrensis 


Fig. 3 


UCLA 695 
Baja California Sur 
Mexico 


\ 3 L'A 
T 1 p 14 


ns NZ 8 
0 m 


Fig.5 


OCHLEROTATUS 


se QU 


UCLA 694 


Arizona 
United States 


monticola 


M 
UN 
SN 1” 


UCLA 303 
Arizona 
United States 


Fig 1 OCHLEROTATUS 


ln" 
[| | | AUI ү, { n 
Diu MA ANM 


varipalpus 


UCLA 416 
Arizona 
United States 


OCHLEROTATUS 


Ipus 


varipa 


Arizona 
United States 


19. 10 


OCHLEROTATUS 


deserticola 


OCHLEROTATUS .; 


Fig.12 


OCHLEROTATUS 


sierrensis 


UCLA 669 


United States 


^ 


44 Contrib. Amer. Ent. Inst., vol. 8, no. 2, 1972 


REFERENCES CITED 


Adames, Abdiel J. 

1971. Mosquito Studies (Diptera, Culicidae). XXIV. A revision of the crabhole 
mosquitoes of the genus Deinocerites. Am. Entomol. Inst., Contrib. 7(2). 
154 p. 

Anderson, Don L. 
1971. The San Andreas Fault. Sci. Am. 225:53-68. 
Belkin, John N. 

1962. The mosquitoes of the South Pacific (Diptera, Culicidae). Berkeley, Univ. 
Calif. Press. 2 vol. 

Belkin, John N., S.J. Heinemann and W.A. Page 

1970. The Culicidae of Jamaica (Mosquito Studies. XXI). Am. Entomol. Inst., 
Contrib. 6(1). 458 p. (Also published as Inst. Jam., Bull. Sci. Ser. 20) 

Belkin, John N. and W.A. McDonald 

1956. Aedes sierrensis (Ludlow, 1905), a change in name for the western tree- 
hole mosquito of the Pacific Slope (Diptera, Culicidae). Entomol. Soc. Wash., 
Proc. 58:344. 

1957. A new species of Aedes (Ochlerotatus) from treeholes in southern Arizona 
and a discussion of the varipalpus complex (Diptera, Culicidae). Entomol. 
Soc. Am., Ann. 50:179-191. 

Belkin, John N., R.X. Schick, P. Galindo and T.H.G. Aitken 

1965. Mosquito Studies (Diptera, Culicidae). I. A project for a systematic study 
of the mosquitoes of Middle America. Am. Entomol. Inst., Contrib. 1(2): 
1-17. 

Berlin, O. George W. 

1969. Mosquito Studies (Diptera, Culicidae). XII. A revision of the Neotropical 

subgenus Howardina of Aedes. Am. Entomol. Inst., Contrib. 4(2). 190 p. 
Blaisdell, Frank E. | 
1906. Notes and description of the larva of Culex varipalpus Coquillett. Entomol. 
News 17:107-109. E 
Blanchard, Raphael 
1905. Les moustiques. Histoire naturelle et medicale. Paris, de Rudeval. 673 p. 
Breland, Osmond P. 

1957. Some techniques for collecting tree hole breeding mosquitoes. Mosq. News 
17:305-308. 

Carpenter, Stanley J. and W.J. LaCasse 

1955. Mosquitoes of North America (north of Mexico). Berkeley, Univ. Calif. 
Press. 360 p. 

Coquillett, Daniel W. 

1902. Three new species of Culex. Can. Entomol. 34:292-293. 

1906. A classification of the mosquitoes of North and Middle America. U.S. Bur. 
Entomol., Tech. Ser. 11. 31 p. 

Cupp, Eddie W. and W.R. Horsfall 

1969. Biological bases for placement of Aedes sierrensis (Ludlow) in the sub- 

genus Finlaya Theobald. Mosq. Syst. Newsl. 1:51-52. 
Dyar, Harrison G. 

1904a. Notes on the mosquitoes of British Columbia. Entomol. Soc. Wash., 

Proc. 6:37-40. 


Arnell & Nielsen: Aedes varipalpus Group 45 


1904b. The life history of Culex varipalpus Coquillett. N.Y. Entomol. Soc., J. 
12:90-92. 

1905a. Remarks on genitalic genera in the Culicidae. Entomol. Soc. Wash., Proc. 
7:42-49. 

1905b. Illustrations of the abdominal appendages of certain mosquitoes. N.Y. 
Entomol. Soc., J. 13:53-56. 

1907. Report on the mosquitoes of the coast region of California, with des- 
criptions of new species. U.S. Natl. Mus., Proc. 32:121-129. 

1917a. The mosquitoes of the mountains of California. Insecutor Inscitiae Mens. 
5:11-21. 

1917b. The mosquitoes of the Pacific Northwest (Diptera, Culicidae). Insecutor 
Inscitiae Mens. 5:97-102. 

1918. The male genitalia of Aedes as indicative of natural affinities (Diptera, 
Culicidae). Insecutor Inscitiae Mens. 6:71-86. 

1919. Westward extension of the Canadian mosquito fauna (Diptera, Culicidae). 
Insecutor Inscitiae Mens. 7:11-39. 

1920a. The mosquitoes of British Columbia and the Yukon Territory, Canada 
(Diptera, Culicidae). Insecutor Inscitiae Mens. 8:1-27. | 

1920b. The Aedes of the mountains of California and Oregon (Diptera, Culici- 
dae). Insecutor Inscitiae Mens. 8:165-173. 

1922. The mosquitoes of the United States. U.S. Natl. Mus., Proc. 62:1-119. 

1928. The mosquitoes of the Americas. Wash., Carnegie Inst. Wash. (Publ. 387). 
616 p. 

Dyar, Harrison G. and F. Knab 
1906. The larvae of Culicidae classified as independent organisms. N.Y. Entomol. 
Soc., J. 14:169-230. 

Edwards, Frederick W. 

1932. Diptera. Fam. Culicidae. Genera Insectorum 194. 258 p. 
Felt, Ephraim P. 

1905. Studies in Culicidae. N.Y. State Mus., Bull. 97:442-497, 562-564. 
Freeborn, Stanley B. 

1926. The mosquitoes of California. Univ. Calif. Publ. Entomol. 3:333-460. 
Gardner, Clark F. 

1971. Morphology of the mouthparts of larval mosquitoes of the subgenus Och- 
lerotatus, genus Aedes. Univ. Utah, Ph.D. dissertation. 216 p. 

Hearle, Eric 

1926. The mosquitoes of the Lower Fraser Valley, British Columbia, and their 

control. Natl. Res. Counc. (Ottawa) Rep. 17. 94 p. 
Howard, Leland O., H.G. Dyar and F. Knab 

1913. The mosquitoes of North and Central America and the West Indies. Vol. 2. 
Plates. Wash., Carnegie Inst. Wash. (Publ. 159). 150 plates. 24 Feb. 

1917. The mosquitoes of North and Central America and the West Indies. Vol. 4. 
Systematic description (in two parts). Part II. Wash., Carnegie Inst. Wash. 
(Publ. 159). p. 525-1064. 31 Mar. 

Jenkins, Dale W. and S.J. Carpenter 

1946. Ecology of the tree hole breeding mosquitoes of Nearctic North America. 
Ecol. Monogr. 16:33-47. 

Judson, Charles L., Y. Hokama and J.W. Kliewer 

1966. Embryogeny and hatching of Aedes sierrensis eggs (Diptera: Culicidae). 
Entomol. Soc. Am., Ann. 59:1181-1184. 


46 Contrib. Amer. Ent. Inst., vol. 8, no. 2, 1972 


Knight, Kenneth L. and E.N. Marks 
1952. An annotated checklist of the mosquitoes of the subgenus Finlaya, genus 
Aedes. U.S. Natl. Mus., Proc. 101:513-574. 
Ludlow, Clara S. 
1905. A new North American Taeniorhynchus. Can. Entomol. 37:231-232. 
1906. Mosquito notes—No. 4. (Continued.) Can. Entomol. 38:132-134. 
Lunt, Steele R. and L.T. Nielsen 
1971. The use of thoracic setae as a taxonomic tool and as an aid in establishing 
phylogenetic relationships in adult female Aedes mosquitoes of North America. 
Mosq. Syst. Newsl. 3:102-121. 
Matheson, Robert 
1929. A handbook of the mosquitoes of North America. Springfield, ПІ., Thom- 
as. 268%. 
1944. Handbook of the mosquitoes of North America. Ed. 2. Ithaca, Comstock 
Publ. Co. 314 p. 
McDonald, William A. 
1957. The adults and immature stages of Aedes muelleri Dyar (Diptera: Culici- 
dae). Entomol. Soc. Am., Ann. 50:505-511. 
Myers, Charles M. 
1967. Identification and descriptions of Aedes eggs from California and Nevada 
(Diptera: Culicidae). Can. Entomol. 99:795-807. 
Nielsen, Lewis T., J.H. Arnell and J.H. Linam 
1967. A report on the distribution and biology of tree hole mosquitoes of the 
western United States. Calif. Mosq. Control Assoc., Proc. Pap., Annu. Conf. 
35:72:76. 
Nielsen, Lewis T., J.H. Linam, J.H. Arnell and T.J. Zavortink 
1968. Distributional and biological notes on the tree hole mosquitoes of the west- 
ern United States. Mosq. News 28:361-365. 
Nielsen, Lewis T., J.H. Linam and D.M. Rees 
1963. New distribution records for mosquitoes in the Rocky Mountain States. 
N.J. Mosq. Exterm. Assoc., Proc., Annu. Meet. 50:424-428. 
Nielsen, Lewis T. and D.M. Rees 
1959. The mosquitoes of Utah—a revised list. Mosq. News 19:45-47. 
1961. An identification guide to the mosquitoes of Utah. Univ. Utah Biol. Ser. 
120). 63 p. 
Peyton, E.L. 
1956. Biology of the Pacific Coast tree hole mosquito Aedes varipalpus (Coq.). 
Mosq. News 16:220-224. 
Pratt, Harry D. 
1956. A check list of the mosquitoes (Culicinae) of North America (Diptera: 
Culicidae). Mosq. News 16:4-10. 
Reeves, William C. 
1940. Research with Aedes varipalpus (Coq.) the Pacific Coast tree hole mos- 
quito. Calif. Mosq. Control Assoc., Proc. 11:39-43. 
Richards, Charles S., L.T. Nielsen and D.M. Rees 
1956. Mosquito records from the Great Basin and the drainage of the lower Colo- 
rado River. Mosq. News 16:10-17. 
Rohlf, F. James 
1963. Classification of Aedes by numerical taxonomic methods (Diptera: Culici- 
dae). Entomol. Soc. Am., Ann. 56:798-804. 


Arnell & Nielsen: Aedes varipalpus Group 47 


Ross, Edward S. 
1943. New and additional Lower California mosquito records (Diptera: Culici- 
dae). Pan-Pac. Entomol. 19:86. 
Stage, Harry H., C.M. Gjullin and W.W. Yates 
1952. Mosquitoes of the Northwestern States. U.S. Dep. Agric., Agric. Handb. 
46. 95 p. 
Stone, Alan and K.L. Knight | 
1956. Type specimens of mosquitoes in the United States National Museum: II, 
The genus Aedes (Diptera, Culicidae). Wash. Acad. Sci., J. 46:213-228. 
Theobald, Frederick V. 
1910. A monograph of the Culicidae or mosquitoes. Vol. 5. Lond., Br. Mus. 
(Nat. Hist.). 646 p. 
Trebatoski, Alice M. and J.F. Haynes 
1969. Comparison of enzymes of twelve species of mosquitoes. Entomol. Soc. 
Am., Ann. 62:327-335. 
Zavortink, Thomas J. 
1970. Mosquito Studies (Diptera, Culicidae). XVI. A new species of treehole 
breeding Aedes (Ochlerotatus) from southern California. Am. Entomol. Inst., 
Contrib. 5(1):1-7. 


APPENDIX 


Aedes ( ? Ochlerotatus), Jamaican form 


As indicated in the section on Systematics there is some suggestion that the 
single male (without genitalia), described briefly by Belkin, Heinemann and Page 
(1970:143-144) may be realted to the Varipalpus Group. We have therefore pre- 
pared a more detailed description here. 

MALE. Wing: 3.00 mm. Proboscis: 2.55 mm. Forefemur: 1.90 mm. Medium- 
sized species; integument dark brown; white markings on head, thorax, legs; ab- 
domen missing. Head: Eyes widely separated above antennae. Decumbent scales 
curved, pointed, white on median line and along orbital border, mostly dark lat- 
erad of median line, and mixed dark and light posteriorly; orbital line expanded 
laterally into patch of broad, white appressed scales, no orbital line below this 
patch; postgena with patch of broad, dark scales with white scales below. Forked, 
erect scales over dorsal surface, mostly dark. Two pairs of light frontal bristles; 
6 pairs of dark orbital bristles. Clypeus dark brown, bare. Proboscis short, 1.38 
of forefemur length, entirely dark scaled; a few basal bristles present. Palpus 0.69 
of proboscis length, 5-segmented; segment 1 dark scaled; segments 2 and 3 an- 
kylosed, making up 0.53 of palpus length, segment 3 expanded apically, both seg- 
ments without scales ventrally, remainder dark scaled with narrow white ring at 
apex of segment 3, 3 short bristles laterally at apical 0.5 and 0.7 and apex of 
seement 3; segment 4 dark scaled, with narrow basal and apical white rings and 


48 Contrib. Amer. Ent. Inst., vol. 8, no. 2, 1972 


4 or 5 long bristles evenly spaced along lateroventral edge; segment 5 upturned, 
dark scaled, with basal white ring and a few white scales apically, a few long 
bristles evenly spaced along entire ventral length. Antenna 0.57 of proboscis; torus 
enlarged, with white scales on mesal surface; flagellar segments 1-12 with num- 
erous long bristles; segment 13 with basal whorl of 6 long bristles; segments 12 
and 13 elongate, their combined length about 0.8 of first 11 segments. Thorax: 
Mesonotum slightly arched. Mesonotal integument dark brown; partially denuded; 
scales all narrow, curved, in indistinct pattern of pale golden on dark brown to 
black background, light scales more numerous anteriorly, in posterior fossal area, 
outer posterior dorsocentral area and around prescutellar space. Acrostichal, dor- 
socentral, prescutal and supraalar bristles present, well developed. Paratergite with 
white scales, narrow, curved anteriorly, broad posteriorly; with mixed light and 
dark bristles. Scutellum dark brown, lobes with patches of narrow, curved white 
scales and about 8 long, dark bristles and several smaller bristles. Postnotum dark 
brown, bare. Pleural integument brown, lighter around spiracle and at wing base. 
Apn not enlarged. Pleural bristles on apn, ppn, ppl, psp, pra, stp, upper mep, 
lower mep. Apn with patch of mostly erect, broad white scales; ppn covered pos- 
teriorly with broad white appressed scales and a few dark scales; patches of broad, 
white appressed or semierect scales on ppl, psp, ssp, pra below knob; 2 patches 
on stp, 1 on upper margin and 1 posteriorly at level of midcoxa; patch on upper 
mep extending ventrally to about middle of sclerite; metameron, hypostigial area 
and meron without scales. Legs: Rather short, forefemur about 1.25 height of tho- 
rax (mesonotum to apex of midcoxa). Hindcoxa subequal to midcoxa, its base 
well below upper margin of meron. Forecoxa with white scales basally and api- 
cally, dark scales between; midcoxa and hindcoxa with white scales. Trochanters 
with white scales. Femora mostly dark scaled, with narrow basal and apical white 
rings and scattered white scales, white scales forming streak on basal ventral and 
dorsal surfaces of forefemur to near apex and basal ventral surface of midfemur 
and hindfemur to near apex. Foretibia dark scaled, with a few apical white scales; 
midtibia dark scaled, with a few basal and apical white scales. Hindtibia missing. 
Foretarsus dark scaled, with narrow basal white ring on base of segment 1, nar- 
row basal white ring and white apical dorsal patch on segment 2; midtarsus dark 
scaled, with narrow basal ring and apical white patch on segments 1 and 2 and 
narrow basal white ring on segment 3. Claws of foreleg and midleg enlarged, un- 
equal, with acute subbasal tooth. Wing: Entirely dark scaled. Haltere: Light brown, 
with white scales on upper part of knob. Abdomen: Tergite I with few white 
scales mesally; laterotergite with small, dense patch of white scales. Remainder 
of abdomen missing. 


